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ADVERTISEMENT 


THIS SEVENTH EDITION. 


Tins work is now published at one sixth of the price of 
the Sixth Edition, so as to bring it within reach of all 
desirous of becoming acquainted with the Natural History 
of Insects, and thus carrying out more effectually the object 
of the Authors — that of introducing others to a branch of 
science which they had found so delightful. 

Though compressed by a smaller type into One Volume, it 
contains every line of the Sixth Edition, which includes much 
new matter not in the five preceding editions; and, to ren- 
der the work more complete, the account of its origin and 
progress, furnished by Mr. Spence to tho Life ” of Mr. 
Kikby by Mr. Freeman, is, with his permission, given 
as an Appendix. 

If 

London, April, 185G. 


w. s. 




ADVERTISEMENT 


THE SIXTH EDITION. 


When the present work was originally published, the Authors 
had no expectation that the demand for it would be so extensive 
and permanent as it has proved ; and they need not say how grati- 
fying this unlooked-for result has been to their feeliiags, as realising 
their earnest hope of assisting to remove the prejudices against 
the study of Entomology, which existed in full force thirty years 
ago when they took up the subject, but which have now happily 
disappeared. 

Though, however, a regular annual demand for a certain num- 
ber of copies has always continued up to the present time, so as 
to have exhausted the last edition, the publishers have suggested 
‘that flie future sale of the work, ‘and its main object — that of 
extending the knowledge of insects — would be much forwarded, if 
the first two volumes, treating of their manners and economy, were 
published separately, so as to obviate the necessity to those who 
do not care to pursue the study farther, of being burdened with 
the heavy cost of two additional volumes of matter, chiefiy tech- 
nical, in which they Teel no interest. 



Viii " ADVERTISEMENT TO THE SIXTH EDITION?l^ ‘ 

It is in compliance with this suggestion that tj<i^e vol^wnes 
now appea^|pk| a distinct work, and (though greatl}^e|^ged hy 
new; considerable reduction of price ; but at the saMe 

time itV|^;l^^d that a new edition of the two remai^i^g vokm^ 
will a future period, when they will be afs)^!^j^ as a 

distinct^orfe,., comprising the anatomy, physiology, ^N^mology, 
&c. tTO sclfeiee. ' ' ' 
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PIIEFACE 

TO 

THE FIRST EDITION, 1815. 


One principal cause of the little attention paid to ‘Entomology in 
this jcountry has doubtless been tlie ridicule so often thrown upon 
the science. The botanist, sheltered now by the sanction of 
' lUshion, as formerly by the prescriptive union of his study with 
'medicine, may dedicate his hours to mosses and lichens without 
reproach ; but in the minds of most men, tin? learned as well as 
the vulgar, the idea of the trifling nature of his pursuit is so 
strongly associated with that of the diiniiiutive size of its objects, 
that an Entomoiorjist is synonymous with every thing futile and 
childish. Now, when so many other roads to hime and distinction 
' are open, when a nuiii has merely to avow himself a botanist, a 
mineralogist, or a chemist, a student of classical literature, or of 
political economy, to insure attention and respect, ^cre are evi- 
dently great attractions to lead him to a science wnich^ in nine 
companies out of ten with which he may associate, promises to 
/.signalise him only as an object of pity or contempt. Even if he 
have no other aim than self-gratification, yet “ the sternest stoic 
of us all wishes at least for some one to enter into his views and 
feelings, and confirm him in the opinion which he entertains of 
himself:” but how can he look for sympathy in a^iipursuit un- 
known to the world, except as indicative of littlenes^pf mind ? 

Yet such are the genuine charms of this branch of the study of 
nature, that here as well as on the Continent, where, from being 
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equally slighted, Entomology now divides the empire witli licr sister 
Botany, this obstacle would not have been sufficient to deter num- 
bers from the study, had not another more powerful impediment 
existed, — the want of a popular and comprehensive Introduction 
to the science. While elementary books on Botany have been 
multiplied amongst us without end and in every shape, Curtis’s 
translation of the Fundaynenta Entomologies, published in 1772, 
Yeats’s Institutioiis of Entomology, which appeared the year after, 
and Barbut’s Genera Insectorum, which came out in 1781, — the 
two former in too ^ nattractive, and the latter in too expensive a 
form for general readers, — are the only works professedly devoted 
to this object; which tne English language can boast. 

Convinced that this was the chief obstacle to the spread of En- 
tomology in Britain, the authors of the present work reaolved to 
do what was in their power to remove it, and to introduce their 
countrymen to a mine of pleasure, new, boundless, and inexhaust- 
ible, and which, to judge from their own experience, — formed in 
no contracted field of comparison, — they can recommend as pos- 
sessing advantages and attractions equal to those held forth by 
most other branches of human learning. 

The next question was, in what T^ray they should attempt to 
accomplish this intention. If they had contented themselves with 
the tlrst suggestion that presented itself, and merely given a trans- 
lation of one of the many Introductions to Entomology extant in 
Latin, German, and French, adding only a few obvious improve- 
ments, their task would have been very easy ; but the slightest 
examination show(;d that, in thus proceeding, they would Jiave 
stopped far short of the goal which they were desirous of reaching. 
In the techypical department of the science they found much cold- 
fusion, and numerous errors and imperfections ; the same name 
sometimes applied to parts anatomically quite different, and dif- 
ferent-names to parts essentially the same, while others of primary 
importance were without any name at all. And with reference K 
the anatomy and physiology of insects, they could nowhere mecj/ 
with a full and accurate generalisation of the various facts con- 
nected witU these ^subjects, scattered here and there in the pages 
of the autlKMfs who ha e studied them. 

‘ They therefore resolved to begin, in some measure, de novo, b 
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institute a rigorous revision of the terms employed, making such 
additions and improvements as might seem to be called for ; and 
to attempt a more complete and. collected account of the existing 
discoveries rcopecting the anatomical and physiological departments 
of the science than has yet been given to the world ; — and to these 
two points their plan at the outset was limited. 

It soon, however, occurred to them, that it would be of little 
use to write a book which no one. would peruse ; and that, in the 
present age of love for light reading, there could not be much hope 
of leading students to the dry abstractions of the science, unless 
they were conducted through the attractive portal of the economy 
and natural history of its objects. To this department, therefore, 
they resolved to devote the first and most considerable portion of 
tlieir intended work, bringing into one point of view, under dis- 
tinct heads, the most interesting discoveries of Reaumur, De Geer, 
Bonnet, Lyonet, the Hubers, &c., as well as their own individual 
observations, relative to the noxious and beneficial properties of 
insects, their aifection for their young, their food, and inodes of 
obtaining it, their habitations, societies, &c. &c. ; and they were 
*the more induced to adopt this plan from the consideration that, 
though many of the most striking of these facts have been before 
presented to the English reader, a great proportion are unknown 
to him ; and that no similar generalisation (if a slight attempt to- 
wards it in Smellie’s Philosophy of Natural History^ and aconfes- 
.sedly imperfect . one in Latreille’s Jlistoire Naturelle des Crustaces 
et des Ltscctes be excepted) has ever been attempted in any lan- 
guage. Thus the entire work would be strictly on the plan of the 
Philosop/iia EnfomoJogica of Fubricius, only giving a much greater 
extent to the (Economia and JJsxiSy and adverting to these in the 
first plslce instead of in the last. 

* The epistolary form Avas adopted, not certainly from any idea of 
their style being particularly suited to a mode of writing so diffi- 
cult to keep from running into incongruities, but simply because 
this form admitted of digressions and allusions called for in a 
popular work, but which might have seemed misplaced in a stricter 
kind of composition ; — because it is better suited to convey those 
practical directions which in some branches of the^ pursuit the 
student requires ; — and, lastly, because by this form the objection 
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against speaking of the manners and economy of insects before 
entering upon the definition of them, and explaining the terms of 
the science,— a retrograde course, which they have chosen from 
their desire to present the most alluring side of the science first, — 

is, in great measure, if not wholly obviated. 

Such is the plan which the Authors chalked out for themselves; 
a plan which in the execution they haye found so much more ex- 
tensive than they calculated upon, that, could they have foreseen 
the piles of volumes through which it has entailed upon them the 
labour of wading, often to glean scarcely more than a single lact, 
the numerous anatomical and technological investigations which 
it has called for, and the long correspondence, almost as bulky as 
the entire work, unavoidably rendered necessary by the distant 
residence of the parties, they would have shrunk from an under- 
taking of which the profit, if by great chance there should be any, 
could not be expected to repay even the cost of books required in 

it, and from which any fame must necessarily be confined to a very 
limited circle. But having entered upon it, they have persevered : 
and if they succeed in their grand aim, that of making converts 
amongst their countrymen to a study equally calculated for pro- 
moting the glory of God and the deligjit and profit of man, they 
will not deem the labour of the leisure hours of six years ill be- 
stowed. 

And here it may be proper to observe, that one of their first and 
fiivourite objects has been (o direct the attention of their readers 

from nature up to natiire’s God.” For, when they reflected upon 
tlie fatal use which has too often been made of Natural History, 
and that from the very works and wonders of God some philoso- 
phists, by an unaccountable perversion of intellect, have attempted 
to derive arguments either against Ilis being and providence, or 
against the religion revealed in the Holy Scriptures, they conceived 
they might render some service to the most important interests of 
mankind, by showing how every department of the science they 
recommend illustrates the great truths of religion, and proves that 
the doctrines of the Word of God, instead of being contradicted, 
are triumphantly confirmed by His Works, 

“ To see ail things in has been accounted one of the peculiar 
privileges of a future stu’e 3 and in this present life, to see God in 
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all ihmcfs^'* in the mirror of the creation to behold and adore the 
reflected glory of the Creator, is no mean attainment ; and it 
possesses tliis advantage, that thus we sanctify our pursuits, and, 
instead of loving the creatures for themselves, are led by the sur- 
vey of them and their instincts to the love of Him who made and 
endowed them. 

Of their performance of the first part of their plan, in which 
there is the least room for originality, it is only necessary for the 
Authors to say, that they Inive done their best to make it as com- 
pndieiisive, as interesting, and as useful as possible : but it is 
requisite to enter somewhat more fully into what has been at- 
tempted in the anatomical, physiological, and technical parts of 
the work. 

As far as respects the general physiology and internal anatomy 
of insects, they have done little more than bring together and com- 
bine the observations of the naturalists who have attended to these 
branches of the science ; but the external anatomy they have 
examiiK'd for themselves through the whole class, and, they trust, 
not witliout some new light being thrown upon the subject; parti- 
cularly by pointing out and giving names to many parts never 
before noticed. 

In the Tenninologif^ or what, to avoid the barbarism of a word 
compounded of Latin jmd Greek, they would beg to call the Oris- 
moloyy of the science, they have endeavoured to introduce through- 
out a greater degree of precision and conciiinity, dividing it into 
general and partial Orisinology ; under the former head, defining 
such t(n’ms as relate to Substance, Resistance, Density, Proportion, 
Figure, Form, Super/lcies (under which are introduced Sculpture, 
Clothing, Colour, kc.), Margin, Termination, Incision, Ramifica- 
tion, Decision, Direction, Situation, Connection, Arms, c.c. ; and 
under the latter, tliose that relate to the body and its parts and 
^ members, considered in its great subdivisions of Head, Trunk, 
Abdomen. In sliort, they may rest their claim of at least aiming 
I at considerable improvement in this department upon tl.o great 
I number of new terms, and alterations of old ones, which they have 
! introduced, — in external Anatomy alone falling little short of 150. 
If it should be thought by any one that they have made too many 
ehanges, they would remind him of the advice of Bergman to Mor- 
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veau, when reforming the nomenclature of Chemistry, the sound- 
ness of which Dugald Stewart has recognised : — ‘‘ iVe faites grace 
aaucune denomination impropre. Cetix qui savent dejay entendront 
tonjours ; ceux qui ne savent pas encore, entendront plutotJ^ 

Throughout the whole publication, wherever any fact of import- 
ance not depending on their own authority is mentioned, a refer- 
ence to the source whence it has been derived is generally given ; 
so that, if the work should have no other value, it will possess that 
of saving much trouble to future inquirers, by serving as an index 
to direct them in their researches. 

The Authors are perfectly sensible that, notwithstanding all 
their care and pains, many imperfections will unavoidably remain 
in their work. There is no science to which the adage, Dies diem 
docety is more strikingly applicable than to Natural History. New 
discoveries are daily made, and will be made, it is probable, to the 
end of time ; so that whoever flatters himself that he can produce 
a perfect work in this department, will be miserably disappointed. 
The utmost that can reasonably be expected from naturalists, is to 
keep pace with the progress of knowledge ; and this the authors 
have used their best diligence to accomplish. Every new year since 
they took the subject in hand, up to the very time when the first 
sheets were sent to the press, numerous corrections and alterations 
have suggested themselves ; and thus tliey are persuaded it wofild 
be were they to double the period of delay prescribed by Horace. 
But Poetry and Natural History are on a diflerent footing ; and 
though an author can plead little excuse for giving his verses to 
the world while he sees it possible to polish them to higher excel- 
lence, the naturalist, if he wishes to promote the extension of his 
science, must be conte^j^ to submit his performances to the public 
disfigured by numerous imperfections. 

In the introductory letter several of the advantages to be de- 
rived from the study of Entomology are pointed out ; but there is 
one which, though it could not well have been insisted upon in 
that place, is loo important lO be passed over without notice, — its 
value in the education of youth. 

All modern writers on this momentous subject unite in re- 
commending in this view Natural History; and if “ the quality 
of accurate discrimiijation, the ready perception of resemblances 
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amongst diversities, and still more, the quick and accurate percep* 
tion of diversity in the midst of resemblances, constitutes one of 
the most important operations of the understanding ; if it be in- 
deed the foundation of clear ideas, and the acquisition of whatever 
can be truly called knowledge depends most materially on the 
possession of it ; ” if “ the best logic be that which teaches us to 
suspend our judgments ; ” and “ the art of seeing, so useful, so 
universal, and yet so uncommon, be one of tlie most valuable a man 
can possess,” there can be no doubt of the judiciousness of their 
advice. Now of all the branches of Natural History, Entomology 
is unquestionably the best fitted for thus disciplining the mind of 
youth ; and simply from these circumstances, that its objects have 
life, are gifted with surprising instincts admirably calculated to 
attract youthful attention, and are to be met with every where. It 
is not meant to undervalue the good elfects of the study of Botany 
or Mineralogy ; but it is self-evident that nothing inanimate can 
excite such interest in the mind of a young person as beings en- 
dowed with vitality, exercising their powers and faculties in so 
singular a way ; which, as Reaumur observes, arc not only alive 
tjiemselves, but confer animation upon the leaves, fruits, and 
flowers that they inhabit, which every walk offers to view, and on 
which new observations may be made without end. 

Besides these advantages, no study affords a fairer opportunity 
of leading the young mind by a natural and pleasing path to the 
great truths of Religion, and of impressing it with the most lively 
ideas of the power, wisdom, and goodness of the Creator. 

Not that it is recommended to make children collectors of in- 
sects; nor that young people, to the neglect of more important 
duties and pursuits, should generally bcconvj professed Entomolo- 
gfsts ; bjut, if the former be familiarised with their names, manners, 
^nd economy, and the latter initiated into their classification, it will 
bean excellent method of strengthening their habits of observation, 
attention, and memory, equal perhaps, in this respect, to any other 
mental exercise ; and then, like Major Gyllenhal, who studied 
Entomology under Thunberg about 1770 , and, after an interval 
of twenty years devoted to the service of his country, resumed 
his favourite pursuit with all the ardour of youth, and is at this 
time giving to the world a description of the insects of Sweden, 
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invaluable for its accuracy and completeness, they would be pro- 
vided in their old age with an object capable not merely of 
keeping off that tmdium vilcB so often inseparable from the relin- 
quishment of active life, but of supplying an unfailing fund of 
innocent amusement, an incentive to exercise, and, consequently, 
no mean degree of health and enjoyment. 

Some, who, with an ingenious author *, regard as superfluous 
all pains to show the utility of Natural History in reference to the 
common purposes of life, asking, “ if it be not enough to open a 
source of copious and cheap amusement, which tends to harmonise 
the mind, and elevate it to worthy conceptions of nature and its 
Author ? — if a greater blessing to a man can be offered than 
happiness at an easy rate, unalloyed by any debasing mixture?” 
may think the earnestness displayed on this head, and tlie length 
which has been gone in refuting objections, needless. But Entomo- 
logy is so peculiarly circumstanced, that, without removing these 
obstacles, there could be no hope of winning votaries to the pursuit. 
Pliny felt the necessity of following this course in the outset of his 
book which treats on insects ; and a similar one has been originally 
called for in introducing the study even to those countries whe^re 
the science is now most honoured. In France, Reaumur, in each 
of the successive volumes of his immortal work, found it essential 
to seize every opportunity of showing that the study of insects is 
not a frivolous amusement, nor devoid of utility, as his countrymen 
conceived it ; and in Germany, Sulzer had to traverse the same road, 
telling us, in proof of the necessity of this procedure, that on show- 
ing his works on insects witli their plates to two very sensible men, 
one commended him for employing his leisure hours in preparing 
prints that would amuse children and keep them out of mischief, 
and the other admitted that they miglit furnish very pretty patterns 
for ladies’ aprons ! And though in this country things are not now 
quite so bad as they were wlieri Lady Glanville’s will was attempted 
to be set aside on the ground of lunacy, evinced by no other act than 
her fondness for collecting iiu:ccts ; and Ray had to appear at Exeter 
on the trial as a witness of her sanity f ; yet nothing less than 
line upon line can be expected to eradicate the deep-rooted preju- 
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dices which prevail on this subject. ‘‘ Old impressions,” as Reau- 
mur has well observed, “are with difficulty effaced. They are 
weakened, they appear unjust even to those who feel them, at the 
moment they are attacked by arguments which are unanswerable ; 
but the next instant the proofs are forgotten, and the perverse 
association resumes its empire.*’ 

The Authors do not know that any curiosity will be excited to 
ascertain what share has been contributed to the work by each of 
them ; but if there should, it is a curiosity they must be excused 
from gratifying. United in the bonds of a friendship, which, 
though they have to thank Entomology for giving birth to it, is 
founded upon a more .solid basis than mere community of scientific 
pursuits, tliey wish that, whether blame or praise is the fate of their 
labours, it may be jointly awarded. All that they think necessary 
to state is, tliat the composition of each of the different depart- 
ments of the work has been, as nearly as possible, divided between 
them ; that though the letter, or series of letters, on any particular 
subject, has been usually undertaken by one, some of the facts and 
illustrations have generally been supplied by the other, and there 
^re a few to which they have jointly contributed ; and that 
throughout, the fiicts for which no other authority is quoted, are 
to be considered as resting upon that of one or other of the 
authors, but not always of him, who, from local allusions, may be 
conceived the writer of the letter in which they are introduced, as 
the matter furnished by each to the letters of the other must 
necessarily be given in the person of the supposed writer. 

In acknowledging their obligations to their friends, the first 
place is due to Simon Wilkin, Esq. of Costessey near Norwich, to 
whose liberality they are indebted for the plates which illustrate 
dnd ad/)rri the work, which have been drawn and engraved at his 
expense by Mr. John Curtis, whose intimate acquaintance with 
the subject has enabled him to give to the figures an accuracy 
which they could not have received from one less conversant with 
the science.* 

* This lefers to the year 1815, when the first volume of this work was pub- 
lished. In the twenty-seven years since elapsed, Mr. Curtis’s Entomological 
labours, and especially his British Entomology in sixteen volumes, equally 
admirable for its scientific and artistical excellence, bave deservedly gained him 
a very high reputation wherever the science is cultivated. (1842.) 

a 
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To Alexander MacLeay, Esq. they are under particular obli- 
|:(ations for the warm interest he has all along taken in the work, 
tlie judicious advice he has on many occasions given, the free ac- 
cess in which he has indulged the authors to his unrivalled cabinet 
and well-stored library, and the numerous other attentions and 
accommodations by which he has materially assisted them in its 
progress. 

To the other friends who have kindly aided them in this under- 
taking in any way, they beg here to offer their best thanks. 
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ENTOMOLOGY. 


LETTER L 

Dear Sir, 

I CANNOT wonder that an active mind like yours should experience no 
small degree of tedium in a situation so far removed, as you represent 
your new residence to be, from the “busy hum of men.” Nothing 
certainly can compensate for the want of agreeable society ; but since 
your case, in this respect, admits of no remedy but patience, I am glad 
you are desirous of turning your attention to some pursuit, w hich may 
amuse you in the intervals of severer study, and in part supply the void 
t)f w hich you coiufdain. 1 am not a little flattered that you wish to be 
informed which class in the three kingdoms of nature is, in my opinion, 
most likely to answer your purpose; at the sanic time intimating that you 
feel inclined to give the ju'eferencc to Entomology, provided some ob- 
jections can be satisfactorily obviated, which you liave been accustomed 
lo regard as urged with a considerable semblance of reason against the 
cultivcaiion of that science. 

Mankind in general, not excepting even philosophers, are prone to 
magnily, often beyond its just merit, the science or pursuit to which they 
have addicted themselves, and to depreciate any that seems to stand in 
comj-ctition with their favourite: like the redoubted champions of 
romance, each thinks himself bound to take the field against every one 
that will not subscribe to the peerless beauty and accomplishments of 
his own Dulcinea. In such conflict for pre-eminence I know no science 
that, VI this country, has come off worse than Entomology : her champions 
hitherto liavc been so few, and their cflbrts so unavailing, that all iicr 
rival sisters have been exalted above her ; and I believe tliere is scarcely 
any branch of Natural History that has bad fewer llritish admirers. 
While Botany boasts of her hosts, she, though not her inferior either in 
beauty, symmetry, or grace, has received the homage of a very slender 
train indeed. Since therefore the merits of Entomology have been so 
little acknowledged, you will not deem it invidious if I advocate the e;iuse 
of this distressed damsel, and endeavour to effect her restoration lo her 
just rights, privileges, and rank. 

Things that are universally obvious and easy of examination, as they 
are the first that fall under our notice, so are they also most commonly 
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those which we first feel an inclination .to stiuly ; while, on the contrary, 
thincs that must be sought for in order to be seen, and which when 
sought for avoid the approach and inquiring eye of man, are often the 
last to which he directs his attention. The vegetable kingdom stands in 
the former predicament. Flora, with a liberal hand, has scattered 
around us her charming productions ; they everywhere meet and allure 
us, enchanting us by their beauty, regaling us by their fragrance, and 
interesting us as much by their subservience to our luxuries and comfort, 
as to the necessary support and well-being of our life. Beasts, birds, and 
fishes, also, in some one or other of these respects, attract our notice ; 
but insect, fy unfortunate insects, are so far from attracting ns, that we are 
accustomed to abhor them from our childhood. The first knowledge 
that w e get of them is as tormentors ; they are usually pointed out to us 
by those about us, as ugly, filthy, and noxious creatures ; and the whole 
insect world, butterflies perhaps and some few others excepted, are de- 
voted by one universal ban to proscription and execration, as fit only to 
be trodden under our feet and crushed; so that often, before we can 
persuade ourselves to study them, we have to remove from our minds 
prejudices deeply rooted and of long standing. 

Another principal reason which has contributed to keep Entomology 
in the background arises from the diminutive size of the objects of wdneh 
it treats. Being amongst the most minute of nature’s productions, they 
do not so readily catch the eye of the observer ; and when they do, man- 
kind in general arc so apt to estimate the worth and importance of things 
by tlieir bulk, that because we usually measure them by the duodecimals 
of an inch instead of by the foot or by the yard, insects are deemed too 
insignificant parts of the creation, and of too little consequence to its 
general welfare, to render them worthy of any serious attention or study. 
What small foundation there is for such prejudices and misconceptions, I 
shall endeavour to show in the course of our future corrcspoudciice ; my 
object now, as the champion and advocate of Entomology, is to point out 
to 3 ' 0 ii htu* comparative advantages, and to remove the veil which has 
hitherto concealed those attractions, and that grace and beauty, which 
entitle her to equal admiration at least with her sister branches of Natural 
History. 

In estimating the comparative value of the study of any department in 
this branch of science, w e ought to contrast it with others, as to the rank 
its objects hold in the scale of being ; the amusement and instruction 
which the student may derive from it ; and its utility to society at large. 
With respect to public iitilit}', the study of each of the three kingdoms 
may perhaps be allowed to stand upon nearly an equal footing ; I shall 
not, therefore, enter upon that subject till I come to consider the question 
Cui hono? and to point out the uses of Entomology, but confine myself 
now to the two first of these circumstances. 

As to rank, 1 must claim for the entomologist some degree of pre- 
cedence before the mineralogist and the botanist. The mineral kingdom, 
whose objects are neither organised nor sentient, stands certainly at the 
foot of the scale. Next above this is the vegetable, whose lovely tribes, 
though not endued with sensation, are organised. In the last and highest 
place ranks the anin\d world, consisting of beings that are both organised 
anil sentient. To this scale of precedence, the great modern luminary of 
Natural History, notwithstanding that Botany was always his favourite 
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pursuit, has given his sanction, acknowledging in the preface to his Fauna 
Suecicay that although the vegetable kingdom i.s nobler than the mineral, 
yet the animal is more excellent than the vegetable. Now it is an indis- 
putable axiom, 1 should think, that the more exalted the object the more 
excellent the study. By this observation, however, I would by no mt?ans 
be thought to depreciate or discountenance the study cither of [)lants or 
minerals. All the works of our Creator are great, and worthy of our 
attention and investigation, the lowest in the scale as well as the liighc.st. 
the most minute and feeble as well as those that exceed in magnitude and 
might. Nor ought those who.se inclination or genius leads them to one 
department, to say to tho.se who prefer another — “we have no need oi 
you ” — for each in his place, by dilfiising the knowledge of his works, and 
adding to the stock of previous discoveries, contributes to promote the 
glory of the Great Architect of the universe and the good of his creatures. 

It is not my wish to claim for my favourite science more than of right 
belongs to her ; therefore, wli/jn the question is concerning rank, I must 
concede to the higher orders of animals, I mean Fishes, Amphibia, Birds, 
and Quadrupeds, their due|)riority and precedence.^ 1 shall only observe 
here, that there may exist circumstances which countervail rank, anil tend 
to render the study of a lower order of beings more desirable than that of 
a higher : when, for instance, the objects of the higher study are not to h-e 
come at or preserved without great difficulty and expense ; when they are 
few in number ; or, when they are already well ascertained and known: 
circumstances which attach to the study of those animals that precede 
insects, while they do not attach to the study of insects themselves. 

• With regard to the amusement and instruction of the student, much 
doubtless may he derived from any one of the sciences alluded to ; hut 
Entomology certainly is not behind any of her sisters in these respects; 
and if you are fond of novelty, and anxious to make new discoveries, she 
will open to you a more ample field for these than either Botany or the 
higher branches of Zoology. 

A new vcriehraic animal or plant is seldom to be met with even by those 
who have leisure and opportunity for exten.sive researches ; hut if you 
collect insects, you will find, however limited tlie manor upon which you 
can pursue your game, that your efforts are often rewarded by the capture 
of some nondc.script or rarity at pri^sent not possessed by other entomo- 
logists, for I have seldom seen a cabinet so meagre as not to possess some 
unique specimen. Nay, though you may have searched every spot in 
your neighbourhood this year, turned over every stone, shaken every bush 
or tre^, and fished every pool, you will not have exhausted its insect pro- 
ductions. Do the .same another year and another, and new treasures will 
still continue to enrich your cabinet. If you leave your own vicinity for 
an entomological excursion, your prospects of success arc still further in- 
creased ; and even if confined in had weather your inn, the vvindow.s of 
your apartment, as I have often experienced, will add to your stock. If a 
.sudden shower obliges you at any time to seek shelter under a tree, your 
attention will be attracted, and the tedium of your station relieved, wlicre 

* If, liowcver, rank were to be estim.nted by nnmher of species or individuals of a 
species, the prc-einiiicnre could be claimed by insects, wliicli, from the c;UcuIati(M)s 
made by various entoniologi.st.s, prob.ibly aiiunint to I0(),0U0 or even nion*, pcricctly 
distinct from each other ; while for all the other classes of auinials together, 30,000 
ispecies would boa high estimate. 
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the botanist could not hope to find even a new lichen or moss, by tin 
appearance of several insects, driven there perhaps by the same cause a; 
yourself, that you have not observed before. But should yon, as I trust yoi 
will, feel a desire to attend to the iminners and economy of insects, am 
become ambitious of making discoveries in this part of entomologica 
science, I can assure you, from long experience, that you will here find ai 
inexhaustible fund of novelty. For more than twenty years ray attentior 
has been directed to them, and during most of iny summer walks my eyes? 
have been emjiloyed in observing tlicir ways ; yet I can say with truth, 
that so far from having exhausted the subject, wftliin the last six rnontlni 
I have witnessed more interesting facts respecting their history tJian in 
many preceding years. To follow only the insects that frequent your own 
garden, from their first to their last state, and to trace all their proceed- 
ings, would supply an interesting amusement for the remainder of your 
life, and at its close you would leave much to be done by your successor; 
for where we know thoroughly the. liistory.of one insect, there are hun- 
dreds concerning which we have ascertained little besides the bare fact of 
their existence. • 

But numerous other sources of pleasure and information will open them- 
selves to you, not inferior to what any other science can furnish, when 
you enter more deeply into the study. Insects, indeed, appear to have 
been nature’s favourite productions, in which, to manifest her power and 
-skill, she has combined and concentrated almost all that is either beau- 
tiful and graceful, interesting and alluring, or curious and singular, in every 
other class and order of her ciiildren. To these, her valued miniatures, 
she has given the most delicate touch and highest finish of her peneiK 
umbers she has armed with glittering mail, which reflects a lustre like 
that of burnished metals^ ; in others she lights up the dazzling radiance of 
jjolished gems.^ 8ome she has decked with what looks like liquid drops, 
or plates of gold and silver^; or with scales or pile, which mimic the 
colour and emit the ray of the same precious inetals.'*^ Sonic exhibit a 
rude exterior, like stones in their native stated while others rcjiresent 
their smooth arul shining face alter they have been submitted to the tool of 
liie polisher; others, again, like so many pigmy Atlases bearing on their 
backs a microcosm, by the rugged and various elevations and depressions 
of llieir tuberculated crust, present to the eye of the beholder no unapt 
imitation of the unequal surface of the earth, now horrid with mis-shapen 
rocks, ridges, and precipices — now swelling into hills and mountains, and 
nt)w sinking into valleys, glens, and caves while not a few are covered 
with branching spines, which fancy may form into a forest of trecs.^ 

What numbers vie with the tharming offspring of Flora in various beau- 
ties ! some in the delica^ and variety of their colours, colours not like 

1 I'lie genera Eamnlpvnj hamprma^ JRijnehites, 

2 Crf/ptorhyru'hus corrusranit. (jermar Spec, Nov. i. 216.) regards this 

iiiseet as sy nonymous with Illigor’s Eurhinvs cupratvSy the description of which 
1 liad not seen when tlie Century of Insects (/!-/««. 2^ram, xii.) was written, nor 
aiii I able now to speak derisively* on the subieet. — K. 

Enjchia Oupido, Aryynnh Eassiflora:, Laihonia, &C. 

Pepsis fuscipennis, wyentaia, &c. 

'riie species of the ..onus 'J'rox. 

*' Man.v of the Scarai- ndcc^ DynastidcCf &c. 

" Many c aterpillars of Jiulterfiivs (Meriaii, Surinam, t. xxii. xxv. &c.) and of 
Sai/'Jliet (Iteauni, v. t. xii. f. 7, tt—M.). 
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those of flowers evanescent and fugitive, but fixed and durable, surviving 
their subject, and adorning it as much after death as they did when it was 
alive ; others, again, in the veining and texture of their wv'wgv; and others 
in the rich cottony down that clothes them. To siicli perfection, indeed, 
has nature in them carried her mimetic art, that you wouhl declare, ujion 
beliohling some insects, that they had robbed the trees of their leaves to 
form for themselves artificial wings, so exactly do they resemble them in 
their form, substance, and vascular structure ; some representing green 
leaves, and others those that are dry and withered.^ Nay, sometimes this 
mimicry is so exquisite, that yoii would mistake the whole insect for a por- 
tion of the branching sjiray of a tree.^ No mean beauty in some plants 
arises from the fluting and punctuation of their stems and leaves, ami a 
similar ornament conspicuously distinguishes numerous insects, wliicli also 
imitate with multiform variety, as may particularly he seen in the cater- 
pillars of many species of certain tribes of butterflies {Nymphalida:)^ the 
hj)ines and prickles whicli are given as a Noli me tangcre armour to several 
vegetable productions. 

In fishes the lucid scales, of varied hue, that cover and defend them, are 
universally admired, and esteemed their peculiar ornament ; but place a 
butterfly’s wing under a microscope, that avenue to unseen glories in new 
worlds, and you will discover that nature has endowed the most numerous 
of the insect tribes with the same privilege, multiplying in them the forms'^’, 
and diversify ing the colouring of this kind of clothing beyond all parallel. 
The rich and velvet tints of the plumage of birds are not superior to what 
the curious observer may discover in a variety of Lepidopfera, and those 
many-coloured eyes which deck so gloriously the peacock's tail are imi- 
tateil with success by one of our most common butterflies.'*' Feathers are 
thought to be peculiar to birds ; but insects often imitate them in their 
aiiteniuc'‘, wings®, and even sometimes in the covering of their bodies^ 
We admire with reason the coats of quadrupeds, whether their skins be 
covered with pile, or wool, or fur ; yet are not jierhaps aware that a vast 
variety of insects are clothed with all these kinds of hair, but infinitely 
liner and more silky in texture, more brilliant and delicate in colour, and 
more variously shaded than what any other animals can pretend to. 

In variegation, insects certainly exceed every other class of animated 
beings. Nature, in her sportive mood, when painting them, sometimes 
imitates the clouds of heaven ; at others, the meandering course of the 
rivers of tlie earth, or the undulations of their waters: many are veined 
like beautiful marbles ; others have the semblance of a robe of the finest 
uct-wprk thrown over them ; some she blazons with heraldic insignia, 
giving them to bear in fields sable — azure — vert — gules — argent and or, 
fesscs — bars — bends — crosses — crescents — stars, andeven animals.® On 
many, taking her rule and compasses, ^he draws with precision matlienia- 
lical figures,* points, lines, "angles, triangles®, squares, and circles. On 

1 Various species of the families Gryllidtc and Mantida:, 

3 Many species of rhasmidcc. 

® De I. t. Jh f. I — 3 1. &c. Audouin, Hist, Ptfr, da la VIgne, PI. 3. 

4 Vanessa lo. 

® Culvx, ChironomuSf and other I'qmlidtjc. 

® Pterophorus. 

7 Hairs of many of the Apidcc. Mon, Ap. Aug. I. 1. 10. **d. 1. f. 1. b. 

® Ptinns imperialis L. 

® Trichlus (Archunedius K.) delta F, 

D 3 
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others she pourtrays, with mystic hand, what seem like hieroglyphic sym- 
bols, or inscribes them with the characters and letters of* various languages, 
often very correctly formed ^ ; and what is more extraordinary, she has 
registered in others figures which correspond with several dates of the 
Christian era.® 

Nor has nature been lavish only in the apparel and ornament of these 
privileged tribes ; in other respects she has been equally unsparing of her 
ftivours. To some she has given fins like those of fish, or a beak resem- 
bling that of birds® ; toothers horns, nearly the counterparts of those of 
various quadrupeds. The bull'*, the stag‘% the rhinoceros®, and even the 
hitherto vainly sought for unicorn^, have in this respect many representatives 
amongst insects. ()ne is armed with tusks not unlike those of tiie elephant® ; 
another is bristled with spines, as the porcupine and hedgehog with quills®; 
a third is an armadillo in miniature; the disproportioned hind legs of the 
kangaroo gives a most grotesque appearance to a fourth^® ; and the threaten- 
ing head of the snake is found in a fifth.** It would, however, be endless 
to produce all the instances which occur of such imitations ; and 1 shall 
only remark that, generally speaking, these arms and instruments in 
structure and finishing far exceed those which they resemble. 

But further, insects not only mimic, in a manner infinitely various, 
everything in nature, they may also witli very little violence be regarded 
as symbolical of beings out of and above nature. The butterfiy, adorned 
with every beauty and every grace, borne by radiant wings through the 
fields of ether, and extracting nectar from every flower, gives us some idea 
of the blessed inhabitants of happier worlds, of angels, and of the 
spirits of the just arrived at their state of perl’ectinn. Again, other insects 
seem emblematical of a difierent class of unearthly beings; when we be-* 
hold some tremendous for the numerous horns and s[)ines projecting in 
horrid array from their head or shoulders ; — others for their threatening 
jaws of fearful length, and armed with cruel fangs : when we survey the 
dismal hue and demoniac air that distinguish others, the dens of darkness 
in w hich they live, the impurity of their food, their predatory habits and 
cruelty, the nets which they spread, and the pits which they sink to entrap 
the unwary, we can scarcely help regarding them as aptly symbolising evil 
demons, the enemies of man, or of impure spirits, for their vices and 
crimes driven from the regions of light into darkness and punishment.*® 

1 Acrocinus Imic/imanufi F., Vaneasa C. aUmm^ Acronycta Plusia y. 

* On tho miflersitlc of the primary Avings near the margin in Argymiis Aglaia, 
Lathonki^ Selene, See. 

3 Empis, Asilus. 

4 Onthophagus Taurus Curtis, Brit. Eni. t. 52. 

® Lucanus Cervus. 

® Oryctes. 

t JJynastes Hercules, 

8 Andrena spinigera. Melilia, *♦ c. K. and especially Dicronocephalus Hard- 
wichii and Cyphonoccphalus smaragdulus Westw., Arc, Ent. FI. 33. tig, 2. 

y Jlispa, 

*0 ScarahcBus macropus^ Francillon. Now ascertained, by the discovery of numer- 
ous specimens by the Fr(M)' U collectors, to be the male of a species of the genus 
Oirysina K, ]\Ir. W. F. MacLeay informs us that he gave the manuscript name of 
Eusceles to the group to ^vhich it belongs. 

* * linphidia ophlopsis, 

*2 This idea seems to have been present to tho mind of Linn^ and Fabricius, 
’vhen they gave to insects such names as Beelzebub, Belial, Titan, Typhon, Nimrod, 
Geryon, and the like. 
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The sight indeed of a well- stored cabinet of insects will bring before 
every beholder not conversant with them, forms in endless variety, which 
before he would not have thought it possible could exist in nature, re- 
sembling nothing that the other departments of the animal kingdom exhibit, 
and exceeding even the wildest fictions of the most fertile imagination. 
Besides prototypes of beauty and symmetry, there in miniature he will be 
amused to surve}^ (for the most horrible creatures, when deprived of the 
power of injury, become sources of interest and objects of curiosity), to 
use the words of our great poet, • 

all prodigious things. 

Abominable, unutterable, aiul worse 

'riiaii fables yet have feigiiM, or fear coneeivM, 

Gorgoiis, and Hydras, and Cbimteras dire. 

But the pleasures of a student of the science to wdiich I am desirous of 
introducing you, arc far from being confined to such as result from an ex- 
amination of the exterior form and decorations of insects ; for could 
these, endless as they seein, bo exhausted, or, wonderful as they are, lose 
their interest, }ct new sources, exuberant in amusement and instruction, 
may be opened, which will furnish an almost inlinite fund for his curiosity 
to draw upon. The striking peculiarity and variety of structure which 
they exhibit in their instruments of nutrition, motion, and oviposition ; in 
their organs of sensation, generation, and the great fountains of vitality, — 
indeed their whole system, anatomically considered, will open a worid of 
wonders to you with which you will not soon be satiated, and during your 
survey of which you will at every step feel disposed to exclaim with the 
•Roman naturalist — In these beings so minute, and as it were such non- 
entities, what wisdom is displayed, what power, what unfathomable per- 
fection ! ” ^ But even this will not bring you to the end of your pleasures : 
you must leave the dead to visit the living; you must behold insects when 
full of life and activity, engaged in their several emj)loyments, practising 
their various arts, pursuing their amours, and preparing habitations for 
their [>rogeny: you must notice the laying and kind of tiieir eggs ; their 
wonderl’ul metamorphoses ; their instincts, whether they be solitary or 
gregarious ; and the other miracles of their history — all of which will open 
to yon \i richer mine of amusement and instruction, I*s[)eak it without 
hesitation, than any otiicr department of Natural History can furnish. A 
minute enimicration of these particulars w ould be here misplaced, and 
only forestall what will be detailed more at large hereafter ; but a rapid 
glance at a very few of the most remarkable of them may serve as a stimu- 
lus to'txcitc your curiosity, and induce you to enter with greater eager- 
ness into the wide field to which I shall coniluct you. 

The lord of the creation plumes himself upon his powers of invention, 
and is proud to enumerate the various useful arts and machines to which 
they have given birth, fiot aw^are that “ lie ivho temlwlh vian knoivledge 
has instructed these despised insects to anticipate him in many of them. 
The builders of Babel doubtless thought their invention of turning earth 
into artificial stone a very happy discovery^ ; yet a little bee® had prac- 
tised this art, using indeed a different process, on a small scale, and the 
white ants on a large one, ever since the world began. Man thinks that 

1 Plin. Hist. Nat. I. 11. c. 2. « Geu. xi. 3. 

* MegachUc mururia, 

B 4 
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he stands unrivalled as an architect, and that his buildings are without a 
parallel among the works of the inferior orders of animals. lie would be 
of a different opinion did he attend to the history of insects : he would 
find that many of them have been architects from time immemorial; that 
they have had their houses divided into various apartments, and containing 
staircases, gigantic arches, domes, colonnades, and the like ; nay, that even 
tunnels are excavated by them so immense, compared with their own size, 
as to be twelve times bigger than that of Sir M. I. Brunei under the 
Thames.^ The modern fine lady, who prides herself on the lustre and 
beauty of the scarlet hangings which adorn the stately walls of her drawing- 
room, or the carpets that cover its floor, fancying that nothing so rich and 
splendid was ever seen before, and pitying her vulgar ancestors, wlio were 
doomed to unsightly white-wash and rushes, is ignorant all the while, that 
before she or her ancestors were in existence, and even before the boasted 
Tyrian dye was discovered, a little insect had known how' to hang the 
walls of its cell with tapestry of a scarlet more brilliant than any her rooms 
can exhibit-, and that others daily weave silken carpets, both in tissue and 
texture infinitely superior to those she so much admires. No female 
ornament is more prized and costly than lace, the invention and fabrication 
of which seems the exclusive claim of the softer sex. But even here they 
have been anticipated by these little industrious creatures, who often de- 
fend their helpless chrysalis by a most singular covering, and as beautiful 
as singular, of lacc.^ Other arts have been equally forestalled by these 
creatures. What vast importance is attached to the invention of paper! 
For nearly six thousand years one of our commonest insects has known 
how to make and ap[)ly it to its purposes ^ ; and even pasteboard, superior 
in substance and polish to any we can produce, is manufactured by 
another.^ We imagine that nothing short of human intellect can be equal 
to the construction of a diving-bell or an air-pump — yet a spider is in the 
daily habit of using the one, and, what is more, one exactly similar in 
principle to ours, but more ingeniously contrived; by means of which she 
resides unwetted in the bosom of the water, and procures the nccessai’v 
supplies of air by a much more simple process than our alternating buckets'^ 
— and the caterpillar of a little moth know^s how to imitate the other, 
producing a vacuum, when necessary for its purposes, witliout any piston 
beside its own body.'^ If we think with wonder of the populous cities 
which have employed the united labours of man for many age.s to bring 
them to their full extent, wdiat shall we say to the white ants, whicli 
require only a few months to build a metropolis caj)able of containing an 
infinitely greater number of inhabitants than even imperial Nineveh, Baby- 
lon, Home, or Pekin, in all their glory ? 

Tiiat insects should thus have forestalled us in our inventions ought to 
urge us to pay a closer attention to them and tlicir ways than we have 
hitherto done, since it is not at all improbable tl^t the result would be 
many useful hints for the improvement of our arts and manufactures, and 

' Tlie white ants. * McgacMle Papaveris. 

5 The late ingenious Paul, of Ilarlston in Norfolk, under tho bark of a tree 
discovered a considerable portion of a fabric of this kind, which from its aniplitiido 
must have been destine'* for some other purpose. 

4 The common wasp. # Chartergns niduJans, 

0 Argyroneta aquaticcL Tinea serratclla L. 
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perhaps for some beneficial discoveries. The painter might thus probably 
l)C furnished with more brilliant pigments, the dyer with more delicate tints, 
^md the artizan with a new and improved set of tools. In this last respect 
insects deserve particular notice. All their operations are performed with 
idmirable precision and dexterity ; and though they do not usually vary 
die mode, yet that mode is always the best that can be conceived for at- 
taining the end in view. The instruments also with which they are provided 
ire no less \vonderfid and various than the operations themselves. They 
lave their saws, and files, and augurs, and gimlets, and knives, and lancets, 
md scissors, and forceps, with many other similar implements; several of 
vliich act in more than one capacity, and with a complex and alternate 
notion to which we have not yet attained in the use of our tools. Nor is 
he fact so extraordinary as it may seem at first, since “ He who is wise in 
icart and wonderful in working” is the inventor and fabricator of the 
i[)paratiis of insects ; which may be considered as a set of miniature pat- 
erns drawn for our use by a Divine hand. I shall hereafter give you a 
nore detailed account of some of the most striking of these instruments ; 
ind if you study insects in this view,*} on w'ill be well repaid for all the 
abour and attention you bestow upon them. 

But a more important species of instruction than any hitherto enumera- 
cd may be derived from entomological pursuits. If we attend to the history 
lud manners of insects, they will furnish us with many useful lessons in 
hjthics, and from them wc may learn to improve ourselves in various virtues. 
iVe have indceil the inspired authority of the wisest of mankind for studying 
hem in this view, since he Iiiiiiself wrote a treatise upon them, anil sends 
lis sluggard to one for a lesson of wisdom.^ And if we value diligence and 
ndefatigable industry, judgment, prudence, and foresight, economy, and 
rugality ; if we look upon modesty and diffidence as female ornaments; if 
VC revere parental affection ; of all these, and many more virtues, insects 
n their various instincts exhibit several striking examples, as you will see 
11 the course of our correspondence. 

With respect to religious instruction insects arc far from unprofitable ; 
ndeed in this view Entomology seems to possess peculiar advantages above 
ivery other branch of Natural History. In the larger animals, though we 
ulmire the consummate art and wisdom manitested in their structure, and 
idorc that Almighty power and goodness, which by a wonderful machinery, 
icpt in motion by the constant action and re-action of the great positive 
md negative powers of nature, maintains in full force the circulations 
icccssary to life, perception, and enjoyment; yet as there seems no ilispro- 
)ortion between the objects and the different operations that are going on 
n them, and wc see that they afford sufficient space for the play of their 
jysteins, wc do not experience the same sensations of wonder and astonish- 
nent that strike us when we behold similar operations carried on without 
nterrujition in animals scarcely visible to the naked eye. That creatures, 
vhich in the scale of being are next to nonentities, should be elaborated 
vith so much art and contrivance, have such a number of parts both internal 
md external, all so highly finished and each so nicely calculated to ans^^cr 
ts end ; that they should include in this evanescent form such a variety of 
irgans of perception and instruments of motion, exceeding in number and 
K'culiarity of structure those of other animals; that their nervous and 


1 1 Icings, iv. 33. Prov. vi. C— 8. 
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respiratory systems should be so complex, their secretory and digestive 
vessels so various and singular, their parts of generation so clearly developed, 
and that these minims of nature should be endowed with instincts in many 
cases superior to all our boasted powers of intellect — truly these wonders 
and miracles declare to every one who attends to the subject, “ The hand 
that made us is divine,"* We are the work of a Being infinite in power, iu 
wisdom, and in goodness. 

But no religious doctrine is more strongly established by the history of 
insects than that of a superintending Providence. That of the innumera- 
ble species of these beings, many of them beyond conception fragile and 
exposed to dangers and enemies without end, no link should be lost froii 
the fchain, but all be maintained in those relative proportions necessary foi 
the general good of the system ; that if one species for a while preponderate, 
and instead of preserving seem to destroy, yet counter-checks should at the 
same time be provided to reduce it within its due limits ; and further, that 
the operations of insects should be so directed and overruled as to effect 
the purposes for which they were created, and never exceed their coin- 
misaion : nothing can furnish a str6nger proof than this, that an unseen 
hand holds the reins, now permitting one to prevail, and now another, as 
shall best promote certain wise ends ; and saying to each, “ HilheHo shall 
thou come and no further** 

So complex is this mundane system, and so incessant the confiict between 
its component parts, an observation which holds good particularly with 
regard to insects, that if, instead of being under such control, it were left 
to the agency of blind chance, the whole must inevitably soon be deranged 
and go to ruin. Insects, in truth, are a book in which whoever reads under 
proper impressions cannot avoid looking from the effect to the Cause, and 
acknowledging his eternal power and godhead thus wonderfully displayed 
and irrefragably demonstrated : and whoever beholds these works with the 
eyes of the body must be blind indeed if he cannot, and perverse indeed if 
he will not, with the eye of the soul, behold in all his glory the Almighty 
Workman, and feel disposed, with every power of his nature, to praise and 
magnify 


Him first, Him last, Him midst. Him without end. 

And now having led you to the vestibule of an august temple, which iu 
its inmost sanctuary exhibits enshrined in glory the symbols of the Divine 
Presence, 1 should invite you to enter ami give a tongue to the Hallelujahs, 
which every creature in its place, by working his will with all its faculties, 
pours forth to his great Creator : but 1 must first endeavour to remove, as 
I trust 1 shall cffTectually, those objections to the study of these interesting 
beings which I alluded to in the outset of this letter, and this shall be the 
aim of my next address. 


1 am, &c. 



LETTER II. 

OBJECTIONS ANSWERED. 


Lv my last I gave you a general view of the science of Entomology, and 
endeavoured to prove to yon that it possesses attractions and beauty suf- 
Icicnt to reward any student who may profess himself its votary. I am 
low to consider it in a less alluring light, as a pursuit attended by no 
anall degree of obloquy, in consecjuence of certain objections thought to 
le urged with great force against it. To obviate these, and remove every 
icruple from your mind, shall be the business of the present letter. 

Two principal objections arc usually alleged with great confidence 
igainst the study and pursuit of insects. By some they are derided as 
rifling and unimportant, and deemed an egregious waste of time and 
.alcnts ; by others they are reprobated as unfeeling and cruel, and as 
ending to harden the heart. 

1. 1 shall begin with the first of these objections — that the entomo- 
ogist is a mere trifler. As for the silly outcry and abuse of the ignorant 
'uigar, who are always ready to laugh at what they do not understand, 
ind because insects are minute objects conclude that the stiuly of them 
luist be a childisli pursuit, I shall not waste words upon what I so cor- 
Ijally despise. But .since even learned men qnd philosophers, from a 
lartial and prejudiced view of the subject, having recourse to this 
ommon-jdace logic, are .sometimes di.spo&ed to regard all inquiry into 
hese minutiae of nature as useless and idle, and the mark of a little mind ; 
0 remove such prejudice and misconceptions 1 shall now dilate somewhat 
i[)on the subject of Ciii bono? 

When we see many wi.se and learned men pay attention to any particular 
lepartment of science, wo may naturally conclude that it is on account of 
lOmc profit and instruction which they foresee may be derived from it ; 
iiid therefore in defending Entomology I shall first have recourse to the 
irgiuncHlum ad verccundiam^ and mention the great names that have culti- 
vated or ix^commciided it. 

We may begin the list with the first man that ever lived upon the 
;arth, for'we are told that he gave a name to every living creature^, 
imongst which insects must be included ; and to give an appropriate 
lame to an object necessarily requires some knowledge of its distin- 
[uishiii*^ properties. Indeed one of the principal pleasures and cmploy- 
iients of the paradisiacal state was probably the study of the various 
rorks of creation.^ Before the Fall the book of nature was the Bible of 
nan, in which he could read the perfections and attributes of the invisible 
Godhead®, and in it, as in a mirror, behold an image of the things of the 
piritual world, Moses also appears to have been conversant with our 
ittle animals, and to have studied them with some attention. This he has 
hown, not only by being aware of tlie distinctions which separate the 
arious tribes of grasshoppers, crickets, &c, (^Grt/llus^ L.) into different 


' Gen, ii. 19. 


3 Rom. i. 10, 20. 


3 Linn. Fn, Sme, Pricf. 
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genera but also by noticing the different direction of the two anterior 
from the four posterior legs of insects ; for, as he speaks of them as going 
upon fourXcgs^^y it is evident that he considered the two anterior as arms. 
Solomon, the wisest of mankind, made Natural History a peculiar object 
of study, and left treatises behind him upon its various branches, in which 
creej^ing things or insects were not overlooked^; and a wiser than Solomon 
directs our attention to natural productions, when he bids us consider the 
lilies of the fields teaching us that they are more worthy of our notice 
than the most glorious works of man : he also not obscurely intimates that 
insects are symbolical beings, when he speaks of scorpions as synonymous 
v/ith evil spirits^; thus giving into our hands a clue for a more profitable 
moJe of studying them, as furnishing moral and spiritual instruction. 

If to these scriptural authorities we add those of uninspired writers, 
ancient and modem, the names of many worthies, celebrated both for 
wisdom and virtue, may be ]n*odaced. Aristotle among the Greeks,, and 
I’liny the elder among the Romans, may be denominated the fathers of 
Natural History, as well as the greatest philosophers of their tlay ; yet 
both these made insects a principal object of their attention ; and in more 
recent times, if we look abroad, what names greater than those of Redi, 
Malpighi, Vallisnieri, Swammerdam, Leeuwenhoek. Reaumur, Linne, I)c 
Geer, Bonnet, and the Hubers and at home, what philosophers have 
done more honour to their country and to human nature than Ray, Wil- 
loughby, Lister, and Derham? Yet all these made the study of insects one 
of their most favourite pursuits; and, as if to prove that this study is not 
iucompatihlc with the highest flights of genius, we can add to the list the 
name of one of the most sublime of our poets, Gray, who was vcijy 
zealously devoted to Entomology ; as were the celebrated modern artists, 
Fuseli and 8totluird, and that prodigy of talent, our Dr. Thomas Young, 
one of whose first essays was upon the habits of spiders, and above all, 
the immortal Cuvier, who began his career in this science, and retained 
for it to the last a strong predilection.^ As far, therefore, as names have 

1 Levit. xi. 21, ‘22. Lichtenstein in Linn, Trans, iv. 51, 52. 

3 Levit. xi. 20. conf. liocliart, Jliermoie. ii. 1. 4. c. 0. 407, 408. 

3 1 I^ngs, iv. 35, ^ Luke, xii. 27. 5 Ibid. x. 10, 20. 

® Several niamiscript volumes of Cuvier’s descriptions of insects, /ind beautifully 
accurate figures by his own pen, begun to be written and drawn when he was but 
seventeen years of age, and continued for five or six years following, still exist 
(fac- si miles of some of which have recently been published in Silbe.rmaun’s Revue 
Lnlomoh<jique) ; and it was, as he, himself avowed, the marvels which he discovered 
in the organisation of insects which elevated his genius to the still higher concep- 
tions which made him the first naturalist of the age. In af;knowlcdging the honour 
which the Kntomologieal t>ociety of France had conferred on him, in electing him 
an honorary member, be thus expressed himself in his letter, dated, alas! "but a 
fortnight before his death. “I should have been more worthy of the honour for- 
merly, when in iny youth this line science occupicil all my lei'^urc inonicnts, but if 
other branches of natural history have not permitted me t() give ujvself up to it with 
the same ardour, I do not the less feci always the greatest interest in it.” “ If,” said 
he one day to his friend, Professor Audouiii, “ I had not studied insects when I w'as 
at college from taste, I should, at a later period, from reason ami neee.ssity.” For ho 
was convinced that the. habit of devoting the entire attention to the exauiination of 
minute details, and the experience of the danger of falling into error the moment 
this habit i.s deviate«l from, arc most useful preliminaries ijn the study of tlie higher 
animals, and to enable us to derive from it its most valuable fruits. “Are you an 
entomologist?” he asked, one day in M. Audouin’.s presence, a young man wdio had 
veritufed to speak to him of some remarkable peculiarity which he ftneied he liad 
discovered in dissecting a baman subject, “No,” replied the medical student. 
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weight, the above enumeration* seems sufficient to shelter the votaries of 
this pleasing science from the charge of folly. 

But we do not wish to rest our defence upon authorities alone ; let the 
voice of reason be heard, and our justification will be complete. The en- 
tomologist, or, to speak more generally, the naturalist (for on this question 
of Ciii bonn P every student in all departments of Natural History is con- 
cerned), if the following considerations be allowed their due weight, may 
claim a much higher station amongst the learned than has hitherto been 
conceded to him. 

There arc two principal avenues to knowledge — the study of words and 
the study of things. Skill in the learned languages being often necessar}' 
to enable us to acquire knowledge in the former way, is usually consii/ered 
as knowledge itself; so that no one asks Cui hono? when a person devotes 
himself to the i^tudy of verbal criticism, and employs his time in correcting 
the errors that have cre[)t into the text of an ancient writer. Indeed it 
must be owned, thotigh perhaps too much stress is sometimes laid upon it, 
that this is very useful to enable us to ascertain his true meaning. But 
after all, words are but the arbitrary signs of ideas, and have no value 
iuilcptmdent of those ideas, further than what arises from congruity and 
harmony, the mind being dissatisfied when an idea is expressed by in- 
adeejnate words, and the ear offended when their collocation is inhar- 
monious. To account the mere knowledge of words, therefore, as wisdom, 
is to mistake the cask for the wine, and the casket for the gem. 1 say all 
this because knowledge of words is often extolled beyond its just merits, 
and put for all wisdom ; while knowledge of things, especially of the pro- 
ductions of nature, is derided as if it were mere folly. VVe should re- 
collect that (iod hath condescended to instruct us by both these ways, 
and therefore neither of them should he depreciated. He hath set before 
us his w ord and his world. The former is the great avenue to truth and 
knowledge by the study of words, and, as being the immediate and autho- 
ritative revelation of his will, is entitled to our principal attention ; the 
latter Icatls us to the same conclusions, though less directly, by the study 
of /hinirs, wdiich stands next in rank to that of God's word, and before 
that of any work of man. And w hether we direct our eyes to the planets 
rolling in iheir orbits, and endeavour to trace the laws by whicli they 
are guidetl through the vast of space, whether we analyse those powers 
and agents by which all the operations of nature are performed, or whether 
we consider the various jiroductions of tliis our globe, from the mighty 
cedar to tiic microscopic mucor — from the giant clejihant to the invisdile 
mite, still wc are studying the works and wonders of our (»od. The book, 
to whatever page wc turn, is written by the finger of Him w ho created us ; 
and in it, provided our minds be rightly divsposed, we may read his eternal 
verities. ^ And the more accurate and enlarged our knowledge of his 
works, the better shall wc he able to understand his word ; and the more 


“Well then,'” rejoined Cuvier, “I advise you to dissect an insect. I leave the 
species to your own choice; it ina}' be tlie largest you can find ; and having done 
tliis, review your supposed discovery, and it you still think it exact, 1 will talvo 
your word for it.” The young man, a friend of M. Aiuloiiin, submitted witli a good 
grace to this test, and il^ving acquired more dexterity and more caution, canio 
shortly to thank Cuvier for his advice, and to contess his former mistake. ‘‘You 
see,” said the latter, smiling, “ that my tonchstone was not badd* (Audouiii — Notice 
sur George Cuvier. Ann, Soc. Ent dc Fiance, i. 317.) 
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{ )ractised we are in his word, the more readily shall we discern his truth in 
lis works ; for, proceeding from the same great Author, they must, when 
rightly interpreted, mutually explain and illustrate each other. 

Who then shall dare maintain, unless he has the hardihood to deny 
that God created them, that the study of insects and their ways is trifling 
or unprofitahle ? Were they not arrayed in all their beauty, and sur- 
rounded with all their wonders, and made so instrumental (as I shall 
hereafter prove them to he) to our w'clfare, that we might glorify and 
praise him for them ? Why were insects made attractive, if not, as Kay 
well expresses it, that they might ornament the universe and be delightful 
objects of contemplation to man And is it not clear, as Dr. Paley has 
observed, that the production of beauty was as much in the Creator’s 
mind in painting a butterfly or in studding a beetle, as in giving symmetry 
to the human frame, or graceful curves to its muscular covering?* And 
shall we think it beneath us to study what he bath not thouglit it beneath 
him to adorn and place on this great theatre of creation ? Na}', shall we 

extol those to the skies who bring together at a vast expense the most 
valuable specimens of the arts, the paintings and statues 6f Italy and 
Greece, all of which, however beautiful as works of man, fall short of 
pcrfectiv>n; and deride and upbraid those who collect, for the purpose of 
admiring their beauty, the finished and perfect chefs-d’oeuvre of a Divine 
artist? May we gaze with rapture imhlanied upon an Apollo of J3elvc- 
dere, or Venus de Medicis, or upon the exquisite paintings of a Kaphael 
or a Titian, and yet when we behold with ecstasy sculptures that arc pro- 
duced by the chisel of the Almighty, and the inimitable tints laid on by his 
pencil, because an insect is the subject, be exposed to jeers and ridicule ? » 

But there is another reason, which in the present age renders the study 
of Natural History an object of importance to every well-wisher to the 
cause of religion, who is desirous of exerting his faculties in its defence. 
For as enthusiasm and false religion have endeavoured to maintain their 
ground by a perversion of the text of Scripture^ so also the patrons of infi- 
delity and atheism have laboured hard to establish their impiety by a 
perversion of the text of nature. To refute the first of these adversaries 
of truth and sound religion, it is necessary to he well acquainted with the 
word of God ; to refute the second, requires an intimate knowledge of his 
works; and no department can furnish him with more powerful arguments 
of every kind than the world of insects — every one of which cries out in 
an audible voice. There is a God — he is Almighty, all-wise, all-good — his 
watchful providence is ever, and every where, at work for the preservation 
of all things. 

But since mankind in general arc too apt to look chiefly at this world, 
and to regard things as important or otlicrwise in proportion as they are 
connected with sublunary interests, and promote our present welfare, I 
shall proceed further to prove that the study of insects may be productive 

1 “Quaeri fortasse tl nonmillis potest, Quis Papilioimm usus sit? Respondco, 
Ad ornatam Universi, et ut lioniirubiis spectaculo siiit: ad rura illustranda vclut 
tot bractese inserviontes, tluis en*m eximiam earuiu pulcliritudinern et varicta- 
tem contein^'lans mini voluptate non*afiicialiir? (^uis lot coloruni et scheinatum 
elegantias nature ipsius ingenio excogitatas et artifici ffenicillo depictas ouriosis 
oculis intuens, divinae ariia vvstigia eis impressa non agnoscat et mirotur?” Kai. 
Hist Jns. 101). 
a Nui. ThiXiim. 
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of considerable utility, even in this view, and may be regarded in some 
sort as a necessary or at least a very useful concomitant of many arts and 
sciences. 

The importance of insects to us both as sources of good or evil, I shall 
endeavour to prove at large hereafter ; but for the present, taking this for 
granted, it necessarily follows that the study of them must also be im- 
portant. For when we suffer from them, if we do not know the cause, 
how are we to apply a remedy that may diminish or prevent their ravages ? 
Ignorance in this respect often occasions ns to mistake our enemies for 
oLir friends, and our friends for our enemies ; so that when we think to do 
good we only do harm, destroying the innocent and letting the guilty 
escape. Many such instances have occurred. You know the orange- 
coloured fly of the wheat, and have read the account of the damage done 
by this little insect to that important grain ; you are aware also that it is 
given in charge to three little parasites to keep it within due limits; yet at 
first it was the general opinion of unscientific men, that these destroyers 
of our enemy were its parents, and the original source of all the mischief.^ 
Middleton, in his “ Agriculture of Middlesex^'* speaking of the Plant-louse 
tiiat is so injurious to the bean, tells us that the lady-birds are supposed 
either to generate or to feed upon them.^ Had he been an entomologist, 
he would have been in no doubt whether they wtMe beneficial or injurious; 
on the contraiy, he would have recommended that they should be en- 
couraged as friends to man, since no insects are greater devourers of the 
Af)hiiles. The confounding of the apple A[)his, or American blight 
(A. tanifrera^), that has done such extensive injury to our orchards, with 
others, has led to proceedings still more injurious. This is one of those 
species from the skin of which transpires a white cottony secretion. 
Sonic of the proprietors of orchards about Evesham, observing an insect 
which secreted a similar substance upon the poplar, imagined that from 
this tree the creature which they had found so noxious was generated; 
and in consecpence of this mistaken notion cut down all their poplars.'* 
The same indistinct ideas might have induced them to fell all their larches 
and beeches, since they also are infested by Aphides which transpire a 
similar substance. Had these persons possessed any entomological know- 
ledge, they would have examined and compared tlie insects before they 
had formed their opinions, and being convinced that the poplar and apple 
Aphis are distinct species, would have saved their trees. 

But could an entomological observer even ascertain the species of any ‘ 
noxious insect, still in many cases, without further information, he may fall 
short of his purpose of prevention. Thus we are told that in Germany 
the gardeners and country people, with great industry, gather whole 
baskets fidl of the caterpillar of the destructive cafihagc motli {Mnnicstra . 
2irassici0, and then bury them, which, as Koesel well observes^, is just as 

1 Kirby, in Linn. Trans, iv. 232. 235. See also a letter signed C. in the 
Cent. Mng, for August, 17‘d5. This little iii'sect prodmes no galls like many of 
the species of the genus (Latr. Gen. Crust, et Jns. iv. 203. Meig. Dipt. i. 01), yet 
it corresponds with the characters of Cecidomyia laid down both by Latrcillc and 
Meigt'ii. 

3 P. 102. 

® Sec Latr. Families I^turelles du Fcgne Animal^ 420. This insect has Iiad 
four generic names given to it. — Lachnus by Illigcr, Eriosoma by Leach, Myzoxyte 
by Blot, and Schizoneura by Ilartigin Germar’s Ztitschr.f. d. Entomol. 

* Collett, in Month. Mag. 320. 

® Koesel, I. iv. 170, 
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if we should endeavour to kill a crab by covering it with water ; for many 
of them being full grown and ready to pass into their next state, which 
they do underground, instead of destroying them by this manoeuvre, their 
appearing again the following years in greater numbers is actually facilitated. 
Yet this plan applied to our common cabbage caterpillar, which docs not 
go underground, would succeed. So that some knowledge ol the manners 
of an insect is often requisite to enable us to check its ravages effectually. 
With respect to noxious caterpillars in general, agriculturists and gardeners 
are not usually aware that the best mode of preventing their attacks is to 
destroy the female fly before she has laid her eggs, to do which the moth 
proceeding from each must he first ascertained. But it’ their research were 
carried still further, so as to enable them to distinguish the pupa and dis- 
cover its haunts, ailil it would not be at all difficult to detect that of the 
greatest pest of our gardens, the cabbage butterfly, the work might be still 
more e/lcctnally accom/ilished. Some Jarvm arc polypliagons, or feed upon a 
variety of plants ; amongst others that of the yellow-tail moth {Vorthesia 
chrifsorrlKm') ; yet gardeners think they have done enough if they destroy 
the web-like nests which so often deform onr fruit-trees, without suspect- 
ing tha: new armies of assailants will w'ander from those on other plants 
which they have suffered to remain. Tims will thousands be produced in 
the following season, which, had they known how to distinguish them, 
might have been extirpated. Another instance occurred to me, when 
walking with a gentleman in his estate at a village in Yorkshire. Our 
attention was attracted by several circular patches of dead grass, each 
having a stick with rags sus[)eiuled to it, placed in the centre. I at once 
discerncil that the larva of the cock-chafer had eaten the roots of the grass, 
which being pulled up by the rooks that devour this mischievous grul), 
these birds had been mistaken by the tenant for the cause of the evil, and 
the rags were placed to frighten away his best friends. On inquiry why he 
bad set up these sticks, he replicil, “ He couldn’t beer to sec’d nasty craws 
pull uj) aird gess, and sae he’d set’d bairns to hing up some and clouts to 
flay ’em away. Gin he’d letten ’em alean they'd scan hev reated up ail’d 
close.” Is'or could I convince him by all that ! could say, that the rooks 
were not the cause of the evil. Even philosophers soinet'ines fall into 
gross mistakes from this species of iiznorance. Dr. Darwin has observed, 
that destroying the beautiful but injurious wood-peckers is the only alter- 
native for preventing the injury they do to our forest trees by boring into 
theni^ ; not being aware that they bore only those trees which insects have 
previously attacked, and that they diminish very considerably the luimbcr 
of such as are prejudicial to our forests. 

From these facts it is sufficiently evident that entomological knowledge 
is necessary both to prevent fatal mistakes, anti to enable us to check witli 
effect the ravages of insects. J3ut ignorance in this respect is not only 
unfit to remedy the evil ; on the contrary, it may often be regarded as its 
cause. A large proportion of the most noxious insects in every country 
are not indigenous, but have been imported. It was thus that the moth 
{Galleria Mcdlonclla.) so destructive in beehives, and the asparagus beetle 
(Crioccris Asparagi), were made denizens of Sweden.® The insect that 
has destroyed all tin; r>cach trees in 8t. Helena was imported from the Cape; 
and at home (not to mention bugs and cock-roaches) the great pest of our 


1 Phi/tologia, 


^ Jfn. Succ* dQ7 . 1G83* 
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orchards, before mentioned, the apple Aphis, there is good reason to belieVe 
was introduced with some foreign apple-trees. Now, extensive as is our 
commerce, it is next to impossible, by any precautions, to prevent the im- 
portation of these noxious agents. A cargo of wheat from North America 
might present us with the famed Hessian fly, which some years ago caused 
such trepidation in our cabinet ; but though introduced, the presence of 
these insects, were Entomology a more general pursuit, would soon be 
detected, and the evil at once nipt in the bud ; whereas in a country where 
this science was not at all or little cultivated, they would most probably 
have increased to such an extent before they attracted notice, that every 
effort to extirpate them would be ineffectual. 

It is needless to insist upon the importance of the study of insects, as 
calculated to throw light upon some of the obscurest points of general 
physiology ,* nor would it be difficult, though the task might be invidious, 
to point out how grossly incorrect and deficient are many of the speculations 
of our most eminent philosophers, solely from their ignorance of this 
important branch of Natural History. How little qualified would that 
physiologist be to reason conclusively upon the mysterious subject of gene- 
ration, who should be ignorant of the wonderful and unlooked-for fact, 
brought to light by the investigations of an entomologist, that one sexual 
intercourse is sufficient to fertilise the eggs of numerous generations of 
Aphides I And how defective would be all our reasonings on the [)owers 
of nutrition and secretion, had we yet to learn that in insects both are in 
action unaccompanied by the circulating system and glands of larger 
animals I 

, In another point of view entomological information is very useful. A 
great deal of unnecessary mischief is produced, and unnecessary uneasiness 
occasioned, by what are called vulgar errors, and that superstitious re- 
liance’yipon charms, which prevents us from having recourse to remedies 
that are really efficacious. Thus,* for instance, eating figs and sweet things 
has^ljeen supposed to generate lice.^ Nine larvae of the moth of the wild 
teasel enclosed in a reed or goose quill have been reckoned a remedy for 
ague.* Matthiolus gravely affirms that every oak-gall contains either a 
fly, a spider, or a worm ; and that the first foretells war, the second pes- 
tilence. and the third ’famine.* In Sweden the peasants look upon the 
grub of the cock-chafer as furnishing an unfailing prognostic whether the 
ensuing winter wilt bo mild or severe ; if the animal have a bluish hue (a 
circumstance which arises from its being replete with food) they affirm it 
will be mild, but, on the contrary, if it be white, the weather will be severe : 
and they carry this so far as to foretell, that if the anterior part be white 
and the posterior blue, the cold will be most severe at the beginning of 
the winter. Hence they call this grub BevidrkeUe-mnsk, or prognostic 
wo^n/.* A similar augury as to the harvest is drawn by the Danisli pea- 
sants from the mites which infest the common dung beetle (^Geotrupcs 
stercoramiH)^ called in Danish SkaYnbosse or Torhist* If there are many of 
these mites between the fore feet, they believe that there will be an early 


1 Amoreux, 27G. ® 

# Rai. Cut. Cant. ^. Hist Ins. Si\. 

® Comment, in Di^cor. 1. I, c. 23. 214. ' Leaser L. ii. 280. 
^ De Geer, iv, ^7® j 
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harvest, but a late one if they abound between the hind feet.* The 
appearance of the death’s head hawk-moth (Jckerontia Apropos) has in 
some countries produced the most violent alarm and trepidation amongst 
the people, who, because it emits a plaintive sound, and is marked with 
what looks like a death’s head upon its back, regarded it as the messenger 
of pestilence and death.* We learn from Linne that a similar super- 
stition, built upon the black hue and strange aspe6t of that beetle, prevails 
in Sweden with respect to Blaps mortisaga^; and in Barbadoes, according 
to Hughes, the ignorant deem the appearance of a certain grasshopper in 
their bouses as a sure presage of illness to some of the family,^ 

One would not think that the excrements of insects could be objects of 
terror ; yet so it has been. Many species of Lepidoptera, when they 
emerge from the pupa state, discharge from their anus a reddish fluid, 
which, in some instances, where their numbers have been considerable, has 
produced the appearance of a shower of blood ; and by this natural fact, 
all those bloody showers, recorded by historians as preternatural, and 
regarded where they happened as fearful prognostics of impending evils, 
are stripped of their terrors, and reduced to the class of events that happen 
in the common course of nature. That insects are the cause of these 
showers is no recent discovery ; for Sleidan relates that in the year 1553 
a vast multitude of butterflies swarmed through a great part of Germany, 
and sprinkled plants, leaves, buildings, clothes, and men, with bloQuy 
drops, as if it had rained blood.® But the most interesting account of%ii 
event of this kind is given by Reaumur, from whom we learn that in 
beginning of July, 1008, the suburbs of Aix, and a considerable extenti^f 
country round it, were covered with what appeared to be a shower jpf 
blood. We may conceive tlie amazement and stupor of the populace upon 
such a discovery, the alarm of the citizens, the grave reasonings ^f the 
learned. All agreed however in attributing this appearance to the j)owers 
of darkness, and in regarding it as the prognostic and precursor of some 
direful mislortune about to befall them. Fear and prejudice would ha^e 
taken deep root upon this occasion, and might have produced fatal elf&ts 
upon some weak niinds, had not M. Peirese, a celebrated philosopher of 
that place, paid attention to insects. A chrysalis which he preserved in 
his cabinet let him into the secret of this mysterious shower. Hearing a 
fluttering, which informed him his insect was arrived at its perfect state, 
he opened the box in which lie kept it, Tlie animal flew out and left 
behind it a red spot. He compared tin’s with the spots of the bloody 
shower, and found they were alike. At the same time he observed there 
was a prodigious quantity of butterflies flying about, and that the drops 
of the miraculous rain were not to be found upon the tiles, nor. even upon 
the upper surface of the stones, but chiefly in cavities and places where 
rain could not easily come. Thus did this judicious observer sdispcl^ the 
ignorant fears and terror which a natural phenomenon had.cauaed,^^ 

The same author relates an instance of the gar Jener gentleman 
being thrown into a horrible fright by digging up some of the^^ainous cases 


1 Detharding r/e In&e.vJis Coleopteris DanIriSf 9. • > 

3 Jtnaum. ii. 289. "J'liis inswt and its caterpillar is finely figured;!# Mr. Curtis’s 
elegant and scientific JjntUh Entomolo^jj t. H7. 

3 Fuuru $mc. 822, 4 jVuf. Hist, of 85. 

^ Quoted^ Mouffet, 107. 6 Keaum. i. 6i)7. 
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which I shall hereafter describe to you, of the leaf-cutter bees, and which 
he conceived to be the effect of witchcraft portending some terrible misfor- 
tune. By the advice of the priest of the parish he even took a journey 
from Rouen to Paris, to show them to his master : but he, happily having 
more sense than the man, carried them to M. Nollet, an eminent naturalist, 
who having seen similar productions was aware of the cause, and opening 
one of the cases, while the gardener stood aghast at his temerity, pointed 
out the grub that it contained, and thus sent him back with a light heart, 
relieved from all his apprehensions.' 

Every one has heard of the death-watch, and knows of the superstitious 
notion of iJlie vulgar, that in whatever house its drum is heard one of the 
family will die before the end of the year. These terrors, in particular in- 
stances, where they lay hold of weak minds, especially of sick or hypo- 
chondriacal persons, may cause the event that is supposed to be prognosti- 
cated. A small degree of entomological knowledge would relieve them 
from all their fears, and teach them that this heart-sickening tick is caused 
by a small beetle {Atwbium tessellatuni) which lives in timber, and is merely 
a call to its companion. Attention to Entomology may therefore be 
rendered very useful in this view, since nothing certainly is more desirable 
than to deliver the human mind from the dominion of superstitious fears 
and false notions, which, having considerable influence on the conduct of 
mankind, are the cause of no small portion of evil. 

But as wc cannot well guard against the injuries produced by insects, or 
remove the evil, whether real or arising from misconceptions respecting 
them, which they occasion, unless wc have some knowledge of them ; so 
tieithcr, without such knowledge can we apply them, when beneficial, to 
our use. Now it is extremely probable that they might be made vastly 
more sut^servient to our advantage and profit than at present, if wc were 
better acquainted with them. It is the remark of an author, who himself 
is no entomologist : “ We have not taken animals enough into alliance 
with us. The more spiders there were in the stable, the less would the 
horses suffer from the flics. The great American fire-fly should be im- 
ported into Spain to catch mosquitos. In hot countries a reward should be 
offered to the man who could discover what insects feed upon fleas.” * It 
v/oiild be worth our while to act upon this hint, and a similar one of Dr. 
Darwin. Those insects might be collected and preserved that are known 
to destro}' the Aphides and other injurious tribes ; and w’e should thus be 
enabled to direct their operations to any quarter where they would be 
most serviceable ; but this can never be done till experimental agricul- 
turists and gardeners are conversant with insects, and acquainted with their 
properties and economy. How is it that the Great Being of beings 
preserves the system which he has created from permanent injury, in con- 
sequence of the too great redundancy of any individual species, but by em- 
ploying one creature to prey upon another, and so overruling and directing 
the instincts of all, that they may operate most where they are most wanted ! 
We cannot better exercise the reasoning powers and faculties with which 
he has endowed us, than by copying his example. We often employ the 
larger animals to destroy each other, but the smaller, especially insects, we 
have totally neglected. Some mdy think, perhaps, that in aiming to do 

' Reautn. vi. 99, 100. Kirby Mon, Ap, Aug, i. 157, 158. 

* Southey’s 3iador, 4to. Notes, 510. 

0 2 
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this we should be guilty of presumption, and of attempting to take the 
government and direction of things out of the hands of Providence but 
this is a very weak argument, which might with equal reason be adduced 
to prove that when rats and mice become troublesome to us, we ought, not 
to have recQurse to dogs, ferrets, and cats to exterminate them. When 
any species multiplies upon us, so as to become noxious, we certainly have 
a just right to destroy it, and what means can be more proper than those 
which Providence it'self has furnished ? We can none of us go further or 
do more than the Divine Will permits ; and he will take care that our 
efforts shall not be injurious to the general welfare, or edect the annihila- 
tion of any individual species. 

Again, with regard to insects that are employed in medicine or the arts, 
if the apothecary cannot distinguish a Cantharis or blister-beetle from a 
Carabus or Cetonia, both of which beetles I have found mixed with the 
former, how can he know whether his druggist furnishes him with a good 
or bad article ? And the same observation may with still greater force 
apply to the dyer in his purchase of cochineal, since it is still more difficult 
to distinguish the wild sort from the cultivated. There are, it is probable, 
many insects that might be employed with advantage in both these depart- 
ments ; but unless Entomology be more generally studied by scientific 
men, who are the only persons likely to make discoveries of this kind, than 
it has hitherto been, we must not hope to derive further profit from them; 
It seems more particularly incumbent upon the professors of the divine art 
of healing to become conversant with this as well as the other branches df 
Natural History ; for not only do they derive some of their most useful ' 
drugs from insects, but many also of the diseases upon which they krt 
consulted, as we shall see hereafter, are occasioned by them. For want of 
this kind of information medical men run the risk of confounding diseases 
perfectly distinct, at least as to the animal that causes them. It woukl-ba 
a most desirable thing to have professors in each branch of. Natural Histi^Vy 
in our universities, and to make it indispensable, in order to the obtoining 
of any degree in physic, that the candidate should have attended these 
lectures. We may judge from the good effiects that the arts have derived 
from the present very general attention to Chemistry how beneficial would 
be the consequence if Entomology were equally cultivated ; and I shall 
conclude this paragraph with what I think may be laid down as an incon- 
trovertible axiom : — That the profit we derive from the works of creation 
will be in proportion to the accuracy of our knowledge of them and their 
properties. 

I trust I have now said enough to convince you and every thinking man 
that the study ot insects, so tar from beingvain, idle, trifling, or nirprbfi table, 
may be attended with very important advantages to mankind, and ought at 
least to be placed upon a level with many other branches of science, against 
which such accusations are never alleged. 

But I must not conceal fi om you that there are objectora #hyO will still 
return to the chaigc. They will say, “ We admit that ther^rsiiits of the 
entomologist are important when he directs his views to th^ destruction of 
noxious insects ; the discovery of new ones likely to^irpve beneficial 
to man ; and to practical experiments upon their moi^l'and econo- 
mical properties. But where are the, entomologists tblfl^jln fact pursue 
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this course? Do they not in reality wholly disregard the economical 
department of their science, and content themselves with making as large 
a collection of species as possible ; ascertaining the names of such as are 
already described ; describing new ones ; and arranging the whole in their 
cabinets under certain families and genera? And can a study with these 
sole ends in view deserve a better epithet than trifling ? Even if the en- 
tomologist advance a step further, and invent a new system for the distri- 
bution of all known insects, can his laborious undertaking be deemed any 
other than busy idleness ? What advantage does the world derive from 
having names given to ten or twenty thousand insects, of which numbers 
are not bigger than a pin’s head, and of which probably not a hundredth 
part will ever be of any use to mankind?” 

Now in answer to this supposed objection, which I have stated as forcibly 
as I am able, and which, as it may be, and often is, urged against every 
branch of Natural History as at present studied, well deserves a full con- 
sideration, I might in the first place deny that those who have the highest 
claim to rank as entomologists do confine their views to the systematic 
department of the science to the neglect of economical observations ; and 
in proof of my assertion, I might refer abroad to a Linne, a Reaumur, a 
De Geer, a Huber, and various other names of the highest reputation ; 
and at home to a Ray, a Lister, a Derham, a Marsham, a Curtis, a Clark, 
a Roxburgh, &c. But I do not wish to conceal that though a large pro- 
portion of entomologists direct their views much further than to the mere 
nomenclature of their science, there exists a great number, probably the 
majority, to whom the objection will strictly apply. Now I contend, and 
.shall next endeavour to prove, that entomologists of this description are 
devoting their time to a most valuable end ; and are conferring upon society 
a benefit incalculably greater than that derived from the labours of many 
of those "who assume the privilege of despising their pursuit. 

Even in favour of the mere butterfly-hunter — he who has no higher aim 
than that of collecting a picture of Lepidoptera^ and is attached to insects 
solely by their beauty or singularity, — it would not be difficult to say 
much. Can it 'be necessary to declaim on the superiority of a people 
amongst whom intellectual pleasures, however trifling, are preferred to 
mere animal gratifications ? Is it a thing to be lamented that some of the 
8pitalfields weavers occupy their leisure hours in searching for the Adonis 
butterfly (Pofyommatus Adonis), and others of the more splendid Lepidop^ 
iera instead of spending them in playing at skittles or in an alehouse ? 
Gr is there in truth any thing more to be wished than that the cutlers of 
^Sheffield were accustomed thus to employ their Saint Mondays ; and to 
recreate themselves after a hard day’s work, by breathing the pure air of 
their si^rrounding hills, while in search of this “ untaxed and undisputed 
game*;” and that more of the Norwich weavers were fond of devoting 

1 Haworth, L^id. Brit 44. 57, 

* Oft have I smiled the happy pride to sen 
Of humble tradesmen in their evening glee. 
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their vacant time to plant-hunting, like Joseph Fox, recorded by Sir James 
Smith as the first raiser of a Lycopodium from seed ? ^ 

Still more easy is it to advocate the cause of another description of 
entomologists — the general collectors. These, though not concerning 
themselves with the system, contribute most essentially to its advancement. 
We cannot expect that princes, noblemen, and others of high rank or large 
fortune who collect insects, should be able or willing to give up" the time 
necessary for studying them systematically ; but their museums being 
accessible to the learned entomologist, afford him the use of treasures 
which his own limited funds or opportunities could never have brought 
together. As to others of less consequence that content themselves with 
the title of collectors, they also have their use. Having devoted them- 
selves to this one department, they become more expert at it than the philo- 
sophei' who combines deep researches with the collection of objects ; and 
thus are many species brought together for the use of the systematist, that 
would otherwise remain unknown. 

But to proceed to the defence of the systematic entomologists. — These 
may be divided into two great classes: the first comprising those who 
confine themselves to ascertaining the names of the insects they collect ; 
the second, those who, in addition, publish descriptions of new species, 
new arrangements of intricate genera, or extrications of entangled synonyms, 
and who, in other respects, actively contribute to the perfection of th^ 
system. 

Now with regard to the first class, setting aside what may be urged in 
behalf of the study of insects considered as the work of the Creator, it is 
easy to show that, even with such restricted views, their pursuit is as 
meiidablc, and as useful both to theu)selves and the community, as 
of those on which we look with the greatest respect. To say the Ictlli^lh 
their favour, they amuse themselves innocently, which is quite as mubh'hs 
can be urged for persons who recreate their leisure hours with fttqsic, 
painting, or desultory reading. They furnish themselves with an iinfailing 
provision of that “ grand panacea for the ta^dluin vita' ” — en)ployment— no 
unimportant aetjuisition, when even Gray was forced to exclaim, with re- 
ference to the necessity of “ always having something going forward ” 
towards the enjoyment of life, “ Happy they who can create a rose-tree or 
erect a honey-suckle ; that can watch the lirood of a hen, or see a fleet of 
their own ducklings launch into thewat^rl”* And, like the preceding 
class, they collect valuable materials for the use of more active labourers, 
being thus at least upon a par with the majority of book -collectors and 
antiquaries, ' ; 


There is niy friend the weaver; strong desires 
Ilcign in his breast ; ’tis beauty he admires : 
See to the shady grove lie wings his way, 

And feels in hope the rapture of the day — 
Eager he looks, and soon to glad his eyes, 
From the sweet bower by nature formM arise 
Bright troops of virgin moths, and fresh* born 

* • • , 


He fears no bailiff’s wrath, no baron’s blame|f 
His is untax’d and undisputed game. 

o.r Crabbe’g p. 110. 

^ ^ Xtnn. Trans, ii. 315. 

. * Letter to Dr. Wharton. Mason’s Lift of 1^8. 
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But this is the smallest half of the value of their pursuit. With what 
view' is the study of the mathematics so generally recommended ? Not cer- 
tainly for any practical purpose — not to make the bulk of those who attend 
to them astronomers or engineers. But simply to exercise and strengthen 
the intellect — to give the mind a habit of attention and of investigation. 
Now for all these purposes, if I do not go so far as to assert that the mere 
ascertaining of the names of insects is equal to the study of the mathe- 
matics, I have no hesitation in affirming that it is nearly as effectual ; and 
with respect to giving a habit of minute attention, superior. Such is the 
intricacy of nature, such the imperfection of our present arrangements, 
that the discovery of the name of almost any insect is a problem, calling in 
all cases for acuteness and attention, and in some for a balancing of evi- 
dence, a calculation of the chances of error as arduous as are required in a 
perplexed law case, and a process of ratiocination not less strict than that 
which satisfies the mathematician. In proof of which assertion I need 
only refer any competent judge to the elaborate disquisitions of Laspeyres, 
called for by one work alone on the lepidoptcrous insects of a single dis- 
trict — the iVicner Verzeirhtim, which occupy above two hundred octavo 
pages ^ and must have cost the learned author nearly as much labour of 
mind as the Ductor DubUanliiim did Bishop Taylor. 

Do not apprehend that this occasional perplexity is any deduction from 
the attractions of the science : though in itself! in some respects, an evil, 
it forms in fact to many mimls one of the chief of them. The pursuit 
of Truth, in whatever path, affords pleasure : but the interest would cease 
if she never gave us trouble in the chase. Horace Walpole used to say, 
tjiat from a child he could never bring himself to attend to any book that 
was nokfull of proper nan)cs ; and the satisfaction w hich he felt in dry 
investig|tions concerning noble authors, and obscure painters, is experi- 
enced Uy many an entomologist who spends hours in disentangling the 
synonymy of a doubtful species. Nor would it be easy to prove that the 
wordy researches of the one are not to every practical purpose as valuable 
as those of the other. We smile at the Frenchman told of by Menage, 
that was so enraptured with the study of heraldry and genealogy as to 
lament the hard case of our forefather Adam, who could not possibly 
amuse himself with such investigations.* But many an entomologist, 
who has felt the delicious sensation attendant upon the indisputable 
ascertainment of an insect’s name after a long search, will feci inclined 
to indulge in similar grief for the unhappy lot of his successors, w hen all 
shall be smooth sailing in the science. 

But in behalf of those who are more oninently entitled to be called 
entomologists — those who, not content with collecting and investigating 
insects, occupy themoelves in naming and describing such as have been 
before^ unobserved j in instituting new genera or retbrming the old ; and, 
to say all in one word, in perfecting the system of the science, — still 
higher claims can be urged. Suppose that at this moment our dictionaries 
of the French and German languages were so very defective, that we w'cre 
unable by the use of them to profit from the discoveries of their philoso- 
phers ; the labours of a Michaelis Ijeing a sealed book to our theologists, 
and those of La Place to our iMtronoiners. On this supposition, would 


Illig. Mag, ii. 83. iv. 3. ' ’ Andrew’s Anecebtesy 152, 

c 4 “ 
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not one of the most important literary undertakincs be the compilation of 
more perfect dictionaries, and would not the humblest contributor to such 
an end be deemed most meritoriously engaged? Now precisely what an 
accurate dictionary of a particular language is towards enabling the world 
to participate in the discoveries published in that language, is a system of 
Entomology towards enabling mankind to derive advantage from any 
discoveries relative to insects. A good system of insects, containing all 
the known species arranged in appropriate genera, families, orders, and 
classes, is in fact a dictionary, putting it within our power to ascertain the 
name of any given insect, and thus to learn what has been observed re<^ 
specting its properties and history, as readily as we determine the meaning 
of a new word in a lexicon. In order to impress upon you more foirV- 
cibly the absolute need of such a system, I must enter into still further 
detail. 

There is scarcely a country in which several thousand insects may ijot 
be found. Now, without some scientific arrangement, how is the observer 
of a new fact respecting any one of them to point out to distant countries^ 
and to posterity, the particular insect he had in view ? Suppose an ob^ 
server in England were to find a certain beetle whicii he had demonstrated 
to be a specific for consumption ; and that it was necessary that this 
insect, which there was reason to believe was common in every part , of 
the world, should be administered in a recent state. Would he not be 
anxious to proclaim the happy discovery to sufierers in all quarters of the 
globe ? As his remedy would not admit of transportation, he would have 
no other means than by describing it. Now the question is, whether, pp 
the supposition that no system of Entomology existed, he would be able^ 
do this, so as to be intelligible to a physician in North America, for 
stance, eager to administer so precious a medicine to bis expiring pati^si^^ 
It would evidently be of no use to say that the specific was a beetle.: thfJ^ 
are thousands of different beetles in North America. Nor v/ould sizp pi(^ 
colour be any better guide : there are hundreds of beetles of the. same ;i»z© 
and the same colour. Even the plant on which it fed would be no sufEU 
cient clue ; for many insects, resembling each other to an unpractised eye, 
feed on the same plant, and the same insect in different countries feeds 
upon different plants. His only resource, then, would be a coloured figure 
and full description of it. But every entomologist knows that ther^ exist 
insects perfectly distinct, yet so nearly resembling each -Other, that no 
engraving nor any language other than that strictly scientific can possibly 
discriminate them. After all, therefore, the chances aro ^hat our disco- 
verers remedy, invaluable as it might be, njust be coqi^ed to his own 
immediate neighbourhood, or to those who came to receive personal 
information from him. But with what ease is it madp .known when a 
system of the science exists ! If the insect be already described, he has 
but to mention its generic and trivial names, and by the aid of two words 
sdone, every entomologist, though in the most distant region — whether a 
hwede, a German, or a Frenchman — whether a native of Europe, of Asia, 
of America, or of Africa, knows instantly the very species that is meant, 
and ean that moment ascertain whether it be within his reach. If the 
species be new and undescribed, it is only necessary to indicate the genus 
to which It belongs, the species to which it is most nearly allied, and to 
describe it in scientific terms, which may be done in few words, and it 
can at once bef!|cogni.scd by every one acquainted with the science. 
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You will think it hardly credible that there should be so much difficulty 
in describing an insect intelligibly without the aifl of system ; but an 
argunientum ad homineniy supported by some other facts, will, I conjecture, 
render this matter more comprehensible. You have doubtless, like every 
one else, in the showery days of summer, felt no little rage at the flies, 
which at such times take the liberty of biting our legs, and contrive to 
make a comfortable meal through the interstices of their silken or cotton 
coverings. Did it, 1 pray, ever enter into your conception that these blood- 
thirsty tormentors are a different species from those flies which you are 
wont to see extending the lips of their little proboscis to a piece of sugar 
or a drop of wine ? I dare say not. But the next time you have sacri- 
ficed one of the former to your just vengeance, catch one of the latter and 
compare them. I question if* after the narrowest comparison, you will 
not still venture a wager that they are the very same species. Yet you 
would most certainly lose your bet. They are not even of the same genus 
— one belonging to the genus Musca (M. domestica)^ and the other to the 
genus Stomoxys (iSf. calcitrans) ; and on a second examination you will 
fin'd that, however alike in most respects, they differ widely in the shape of 
their proboscis ; that of the Stomoxys being a hogiy sharp-pointed wea- 
pon, capable of piercing the flesh, while the soft blunt organ of the Musca 
is perfectly incompetent to any such operation. In future, while you no 
longer load the whole race of the .house-fly with the execrations which 
properly belong to a quite different tribe, you will cease being surprised 
that an ordinary description should be insufficient to discriminate an in- 
sect. It is to this insufficiency that we must attribute our ignorance of so 
many of the insects mentioned by the older naturalists, previously to the 
Systematic improvements of the immortal Linne : and to the same cause 
We must refer the impossibility of determining what species are alluded to 
^ the accounts of many modern travellers and agriculturists who have 
been igdorant of Entomology as a science. Instances without number 
of this impossibility might be adduced, but I shall confine myself to 
two. 

• One of the greatest pests of Surinam and other low regions in South 
America, is the insect called in the West Indies, where it is also trouble- 
some, the chigoe {Pulex penetrans), a minute species, to the attacks of 
which I shall ag*ain have occasion to advert. This insect is mentioned by 
almost all the writers on the countries where it is found. Not less than 
eight or ten of them have endeavoured to give a full description of it, and 
some of them have even figured it ; and yet, strange to say, it was not 
certainly known whether it was a flea {^Pnlex L.), a louse (Pediculns L.), 
or a mite (Acarus L.), till a compet^t naturalist undertook to investigate 
its history, and in a short paper in the Swedish Pransactions ' proved that 
Linn6 was not mistaken in referring it to the former tribe, with which also 
the mitre recent investigations of an eminent British entomologist, J. O. 
Westwood, Esq., have shown that it must be arranged, though, from some 
difference in its structure as well as habits, he has adopted the generic name 
(slightly altered) proposed by the Rev. L. Guilding, and has called it 
SarcopspUa penetrans,^ 

The second instance of the insufficiency of popular description is even 

1 Swartz in Kongl. Vet. Ac. nya Handl. ix. 40, 

® Trans, Knt, Soe. Lond, ii. 190—203. 



2C OBJECTIONS ANSTORED. 

more extraordinary. In 1788 an alarm was excited in this country by the 
probability of importing, in cargoes of wheat from North America, the in- 
sect known by the name of the Hessian fly, whose dreadful ravages will be 
adverted to hereafter. However the insect tribes are in general despised, 
they had on that occasion ample revenge. The privy council sat day after 
day anxiously debating what measures should be adopted to ward off the 
danger of a calamity more to be dreaded, as they well knew, than the plague 
or pestilence.* Expresses were sent off' in all directions to the officers ol 
the customs at the different outports respecting the examination of cargoes 
— despatches written to the ambassadors in France, Austria, Prussia, and 
America, to gain that information of the want of which they were now so 
sensible ; and so important was the business deemed, that the minutes of 
council and the documents collected from all quarters fill upwards of two 
hundred octavo pages.^ Fortunately England contained one illustrious 
naturalist, the most authentic source of information on all subjects whjch 
connect Natiiial History with Agriculture and the Arts, to whom the privy 
council had the wisdom to apply ; and it was by Sir Joseph Banks’s ento- 
mological knowledge, and through his suggestions, that they were at length 
enabled to form some^kind of judgment on the subject. This judgipent 
was, after all, however, very imperfect. As Sir Joseph Banks had never 
seen the Hessian ffy, nor was it described in any entomological s) stem, he 
called for facts respecting its nature, propagation, and economy, which 
could be had only from America. These were obtained as speedily as 
possible, and consist of numerous letters, from individuals, essays from 
magazines, the reports of the British minister there, &c. &c. One wouji 
have supposed that from these statements, many of them drawn up Iw 
farmers who had lost entire crops by the insect, which they profess to hqj^ 
examined in every stage, the requisite information might have been acquirerf* 
So far, however, was this from being the case, that many of tlie writefis 
seemed ignorant whether the insect be a moth, a ffy, or what they term'^li 
bug. And though from the concurrent testimony of several, its beiog a 
two-winged fly seemed pretty accurately ascertained, no intelligible ‘de- 
scription was given from which any naturalist could infer to what genus 
it belonged, or whether it was a known species. With regard to the history 
of its propagation and economy the statements were so various and con- 
tradictory, that though he had such a mass of materials before hira^ Sir 
Joseph Banks was unable to reach any satisfactory conclusion.’* 

Nothing can more incontrovertibly demonstrate the importance of 
studying Entomology as a science than this fact. Those observations, to 
which thousands of unscientific sufferers proved themselves incompetent, 
would have been readily made by one entomologist well versed in his 
science. He would at once have determined the order and genus of the 
insect, and whether it was a known or new species ; and in a twelvemonth 
at furthest he would have ascertained in what manner it made its attacks, 
and whether it were possible that it might be transmitted along with grain 
into a foreign country; and on these solid data he could have satisfactorily 
pointed out the best mode of eradicating the pest, or preventing itie exten- 
sion of its ravages. * 

* Young’s Animls of Aqriculturt, xi. 406. 

* The American Knt omologiat Say was the first who satisfnctorili^determinod 

the species and genus of tiio insnot in question. Say on CocidoinMAhtltructor^ in 
Tourn. Acad. Nat. Sc. riiUadeiph.f i. ; aud Kirby in Loudon’s Hist, i. 
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But it is not merely in travellers and popular observers that the want of 
a systematic knowledge of Entomology is so deplorable. A great portion 
of the labours of the profoundest naturalists has been from a similar cause 
lost to the world. Many of tlie insects concerning which Reaumur and 
Bonnet have recorded the most interesting circumstances, cannot, from 
their neglect of system, be at this day ascertained.! The former, as Beck- 
inann* states on the authority of his letters, was before his death sensible 
of his great error in this respect ; but Bonnet, with singular inconsistency, 
constantly maintained the inutility of system, even on an occasion when, 
from his ignorance of it, Sir James Smith, speaking of his experiments on 
the barberry, found it quite impossible to make him comprehend wliat 
plant he referred to.® 

So great is the importance of a systematic arrangement of insects. Yet 
no such arrangement has hitherto been completed. Various fragments 
towards it, indeed, exist. But the work itself is in the state of a dictionary 
wanting a considerable proportion of the words of the language it professes 
to explain ; and placing those which it does contain in an order often so 
arbitrary and defective, that it is difficult to discover even the page con- 
taining the word you are in search of. Can it be denied, then, that they 
are most meritoriously employed who devote themselves to the removal of 
these defects — to the perfecting of the system — ^nd to clearing the path of 
future economical or physiological observers from the obstructions which 
now beset it And who that knows the vast extent of the science, and 
^ow impossible it is that a divided attention can embrace the whole, will 
contend that it is not desirable that some labourers in the fiehl of litera- 
ture should devote themselves entirely and exclusively to this object? 
Who that is aware of the importance of the comprehensive views of a 
Fabricius, an Illiger, or a Latrcille, and the infinite saving of time of which 
their inquiries will be productive to their followers, will dispute their claim 
to rank amongst the most honourable in science ? 

II, No objection, I think, now remains against addicting ourselves to 
entomological pursuits, but that which seems to have the most weight with 
you, and which indeed is calculated to make the deepest impression upon 
the best minds — I mean the charge of inhumanity and cruelty. That the 
science of Entomology cannot be properly cultivated without the death of 
its objects, and that this is not to be effected without putting them to some 
pain, must be allowed ; but that this substantiates the charge of cruelty, I 
altogether deny. Cruelty is an unnecessary infliction of suftering, when a 
person is fond of torturing or destroying Ood"s creatures from mere wan- 
tonness, with no useful end in view ; or when, if their death be useful and 
lawful, he has recourse to circuitous modes of killing them where direct 
ones would answer equally well. This is cruelty, and this with you I 
abominate ; but not the infliction of death when a just occasion calls for it. 

They who see no cruelty in the sports of the field, as they are called, can 
never, of course, consistently allege such a charge against tlie Entomologist; 
the tortures of wounded birds, of fish that swallow the hook aud break the 

' No one knew Reaumur’s Aheille ThoiMierc, until Latreille, happily combining 
system with attention to the economy orii^ts, proved it to be a new species — 
his Megachik Papavfrk, — Hist, de 

« BihliotKek, vii. 310. 

^ Tour on dut Continent, iii. 150. 
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line, or of the hunted hare, being, beyond comparison, greater than those 
of insects destroyed in the usual mode. With respect to utility, the sports- 
man who, though he adds indeed to the general stock of food, makes 
amusement his primary object, must surely yield the palm to the entomo- 
logist, who^adds to the general stock of mental food, often supplies hints 
for useful improvements in the arts and sciences, and the objects of whose 
pursuit, unlike those of the former, are preserved, and may be applied to 
use for many years. 

But in the view even of those few who think inhumanity chargeable 
upon the sportsman, it will be easy to place considerations which may 
rescue the entomologist from such reproof. It is well known that, in pro- 
portion as we descend in the scale of being, the sensibility of the objects 
that constitute it diminishes. The tortoise walks about after losing its 
head ; and the polypus, so far from being injured by the application of the 
knife, thereby acquires an extension of existence. Insensibility almost 
equally great may be found in the insect world. This, indeed, might be 
inferred d priori; since Providence seems to have been more prodigal of 
insect life than of that of any other order of creatures, animalcula perhaps 
alone excepted. No part of the creation is exposed to the attack of $0 
many enemies, or subject to so many disasters ; so that the few individuals 
of each hind which enrich the valued museum of the entomologist, many 
of which are dearer to him than gold or gems, are snatched from the 
ravenous maw of some bird or fish or rapacious insect — ^would halr^ been 
driven by the winds into the waters and drowned, or trodden undjjfoothy 
man or beast; for it is not easy, in some parts of the year, to set fdpfto 
the ground withoqt crushing these minute animals ; and thus also, tttsteialid 
of being buried in oblivion, they have a kind of immortality conferred upon 
them. Can it be believed that the beneficent Creator, whose tender 
mercies are over all his works, would expose these helpless bein^ t6 such 
innumerable enemies and injuries, were they endued with the same sense 
of pain and irritability of nerve with the higher orders of animals ? 

But this inference is reduced to certainty, when we attend to the facts 
which insects every day present to us, proving that the very converse of 
our great poet’s conclusion, as usually interpreted, 

‘ . . . The poor beetle that we tread upon 

In corporal sufferance finds a pang as great 
As when a giant dies, 

must be regarded as nearer the truth.' Not to mention the peculiar org^ 
nisation of insects, which strongly favours the idea I am inculcating, but 
which will be considered more properly in another place, tjfeir sang-froid 
upon the loss of their limbs, even those that we account necessary to 
life, irrefragably proves that the pain they suffer cannoit be very acute. 
Had a giant lost an arm or a leg, or were a sword or spear/nn through Ibis 
body, he. would feel no great inclination for running^ 4 i^ut, dancing op 
eating ; yet a crane-fly (Tipula) will leave half its legs in the hands of an 

1 Shakspeare’s intention, however, in this passage, was eVidtotly not, as often 
supposed, to excite compassion for the insect, but to prove that 

The sense of Death is most in apprehension, 
the actual pai^ being trifling.— ilfcas«f^/or Measure, Act iii. Sc. 1. 
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unlucky boy who has endeavoured to catch it, and will fly here and there 
with as much agility and unconcern as if nothing had happened to it ; and 
an insect impaled upon a pin will often devour its prey with as much 
avidity as when at liberty. Were a giant eviscerated, his body divided in 
the middle, or his head cut off, it would be all over with him ; he would 
move no more ; he would be dead to the calls of hunger, or the emotions 
of fear, anger, or love. Not so our insects. I have seen the common 
cock-chafer walk about with apparent indifference after some bird had 
nearljj emptied its body of its viscera : an hurnble-bee will eat honey with 
greediness though deprived of its abdomen ; and I myself lately saw an 
ant, which had been brought out of the nest by its comrades, walk when 
deprived of its head. The head of a wasp will attempt to bite after it is 
separated from the rest of the body; and the abdomen under similar cir- 
cumstances, if the finger be moved to it, will attempt to sting. And, what 
is more extraordinary, the headless trunk of a male Mantis has been known 
to unite itself to the other sex and a dragon-fly to eat its own tail, as 
we learn from J. F. Stephens, Esq., author of the valuable “ Illustrations 
of British Entomology,” who, while entoinologising near Whittleseamere, 
liaving directed the tail of one of these insects which he had caught to its 
mouth, to make an experiment whether the known voracity of the tribe 
would lead it to bite itself, saw to his astonishment that it actually bit off and 
ate the four terminal segments of its body, and then by accident escaping 
flew away as briskly as ever I ^ These facts, out of hundreds that might he 
{\dduced, are surely sufficient to prove that insects do not experience the 
same .acute sensations of pain with the higher order of animals, which 
Providence has endowed with more ample means of avoiding them. And 
since they were to be exposed so universally to attack anil injury, this is a 
most merciful provision in their favour ; for, were it otherwise, considering 
the wounds, and dismemberments, and lingering deaths that insects often 
suffer, what a vast increase would there be of the general sum of pain and 
misery ! You will now, I think, allow that the most humane person need 
not hesitate a moment whether he shall devote himself to the study of 
Entomology on account of any cruelty attached to the pursuit. 

But if some morbid sentimentalist should still exclaim, “ Oh ! but I 
cannot persuade myself, even for scientific purposes, to inflict the slightest 
degree of pain upon the most insensible of creatures — ” Pray, sir or 
madam, I would ask, should your green-house be infested by Aphides, or 
} our grapery by the scmianiinate Coccus, would this extreme of tenderness 
induce you to restrict your gardener from destroying them? Are you 
willing to deny yourself these unnecessary gratifications, and to resign your 
favourite flowers and fruit at the call of your fine feelings ? Or will you 
;give up the shrimps, which by their relish enable you to play a belter part 
'with your bread and butter at breakfast, and thus, instead of adding to it, 
iContribut€f to diminish the quanlity of food ? If not, I shall only desire 
iyou to recollect that, for a mere personal indulgence, you cause the death 
■of an infinitely greater number of ahimals than all the entomologists in the 
[world destroy Xov the promotion oPocience. 

1 To these considerations, which I have no doubt you will think conclusive 
las to the unreasonableness and inconsistency of the objections made against 

1 Dr. Smith’s TWi/r, i. 162. Jottrn. de Phys, xxv. 33G, 

a Stepnens in Ent, Mag, i. 516. 
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the study of entomology on the score of cruelty, I shall only add that I d( 
not intend them as an apology for other than the most speedy and leas 
painful modes of destroying insects. Every degree of unnecessary pair 
becomes cruelty, which I need not assure you I abhor, ; and from my owr 
observations, however ruthlessly the entomologist may seem to devote the 
few specimens wanted for scientific purposes to destruction, no one in 
ordinary circumstances is less prodigal of insect life. For my own part, 1 
question whether the drowning individuals, which I have saved from 
destruction, would not far outnumber all that I ever sacrificed to science. 

My' next letter will be devoted to the vietamorphoses of insects, a subject 
on which some previous explanation is necessary to enableyou to understand 
those distinctions between their different states which will be perpetually 
alluded to in the course of our correspondence ; and having thus cleared 
the way, I shall afterwards proceed to the consideration of the injuries and 
benefits of which insects are the cause. ^ 2^ I 



LETTER III. 

METAMORPHOSES OF INSECTS. 

Were a naturalist to announce to the world the discovery of an animal 
which for the first five years of its life existed in the form of a serpent ; 
which then penetrating into the earth, and weaving a shroud of pure silk 
of the finest texture, contracted itself within this covering into a body 
without external mouth or limbs, and resembling, more than anything else, 
an Egyptian mummy ; and which, lastly, after remaining in this stiite 
without food and without motion for three years longer, should at the end 
of that period burst its silken cerements, struggle tlirough its earthly cover- 
ing, and start into day a winged bird, — what think you would be the sensa- 
tion excited by this strange piece of intelligence ? After the first doubts of 
its truth were dispelled, what astonishment would succeed ! Amongst the 
learned, what surmises ! — what investigations ! Amongst the vulgar, what 
eager curiosity and amazement ! All would be interested in the history of 
such an unheard-of phenomenon ; even the most torpid would flock to the 
sight of such a prodigy. 

Hut, you ask, “To what do all these improbable suppositions tend?” 
Simply trfi!rouse your attention to the metamorphoses of the insect world, 
almost as strange and surprising, to which I am now about to direct your 
vlfew', — miracles which, though scarcely surpassed in singularity by all that 
poets have feigned, and though actually wrought every day beneath our 
eyes, are, because of their commonness, and the minuteness of* the objects, 
unheeded alike by the ignorant and the learned. 

That butterfly which amuses you with his aerial excursions, one while 
extracting nectar from tlie tube of the honeysuckle, and then, the very 
image of fickleness, flying to a rose as if to contrast the hue of its wings 
with that of the flower on which it reposes, did not come into the world 
as you now behold it. At its first exclusion from the egg, and for some 
months of its existence afterwards, it was a worm-like caterpillar, crawling 
upon sixteen short legs, greedily devouring leaves with two jaws, and 
eeing by means of twelve eyes so minute as to be nearly imperceptible* 
without the aid of a microscope. You now view it furnished with wings 
capable of rapid and extensive flights : of its sixteen feet ten have dis- 
appeared, and the remaining six are in most respects wholly unlike those 
to which they have succeeded ; its jaws have vanislied, and are replaced 
by a curled-np proboscis suited only for sipping liquid sweets; the form 
of its head is entirely changed, — two long horns project from its upper 
surface; and instead of twelve invisible eyes, you behold two, very large, 
and composed of at leust seventeen thousand convex lenses, each supposed 
to be a distinct and efl’cetive eye ! 

Were you to push your examination further, and by dissection to compare 
the internal conformation of the caterpillar with that of tlie butterfly, you 
would witness changes even more extraordinafy. In the former you would 
find some thousands of muscles, which in the are replaced by others 
of a form and structure entirely diflerent. N<j^y the whole body of the 
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caterpillar is occupied by a capacious stomachs In the butterfly it has 
become converted into an almost imperceptible thread-like viscus ; and the 
abdomen is now filled by two large packets of eggs, or other organs not 
visible in the first state. In the former, two spira|^-convohited tubes 
were filled with a silky gum ; in the latter, both tubes and silk have almost 
totally vanished ; and changes equallj^ great have taken place in the economy 
and structure of the nerves and olher organs. 

What a surprising transformation ! Nor was this all. The change from 
one form to the other was not direct. An intermediate state not less 
singular intervened. After casting its skin even to its very jaws several 
times, and attaining its full growth, the caterpillar attached itself to a leaf 
by a silken girth. Its body greatly contracted : its skin once more split 
asunder, and disclosed an oviform mass, without exterior mouth, eyes, or 
limbs, and exhibiting no other symptom of life than a slight motion when 
touched. In this state of deathdike torpor, and without tasting food, the 
insect existed for several months, until at length the tomb burst, and out 
of a case not more than an inch long, and a quarter of an inch in diameter, 
proceeded the butterfly before you, which covers a surface of nearly four 
inches square. 

Almost every insect which you see has undergone a transformation as 
singular and surprising, though varied in many of its circumstances. Tli^t 
active little fly, now an unbidden guest at your table *, whose dclicat^^ palate 
selects your choicest viands, one while extending his proboscis |)0 the 
margin of a drop of wine, and then gaily flying to take a more solid repast 
from a pear or a peach ; now gamboling with his comrades in the ajr,^ow 
gracefully currying his furled wings with his taper feet, was but tlj^ 
day a disgusting grub, without wings, without legs, without eyes, 
well pleased, in the midst of a mass of excrement. . 

The “grey-coated gnat,” whose humming salutation, while makes 
her airy circles about your bed, gives terrific warning of thc^p^uinmy 
operation in which she is ready to engage, was a few hours aMLjt^ jinha- 
bitant of a stagnant pool, more in shape like a fish than an ii)P^‘ 
to have been taken out of the water would have been spcediljj 
it could as little exist in any other element than air. Thei^^ 
through its tail ; now through openings in its sides. Its shj* 
in that period of its existence, is now exchanged for one^iju^ 
elegantly tufted antennag, and furnished, instead of jaws, witSifi]^ 
more artfully constructed than the cupping-glasses of the 
an apparatus, which, at the same time that it strikes in the/Ial^ets, com- 
poses a tube for pumping up the flowing blood. 

The “shard-born beetle,” whose “siillcii horn,” as directs his 
“ droning flight ” close past your ears in your evening wglk|f palling up in 
poetic association the lines in which he has been alluded t^y l^liakspeare, 
Collins, and Gray, was not in his infancy an inhabitant/of air, the first 
period of his life being spent in gloomy solitude, as l( grub, under the 
surface of the earth. The shapeless maggot, which yau scarcely fail to 
meet with in some one of every handful of nuts you» crack, would not 
always have grovelled in that humble state. If your unlucky intrusion 
upon Its vaulted dwelling had not left it to perish in the wide world, it 

1 <‘C«!nis etiam non vo<J^s ut Musca advolo.” Arietophon in Fythanorht<i 
apud AtkenjBum. (Mouffet,tl>6.) \ 
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would have continued to reside there until its full growth had been at- 
tained. Then it would have gnawed itself an o[)ening, and, having entered 
the earth, and passed a few months in a state of inaction, would at length 
have emerged an elegant beetle furnished with a slender and very long 
ebony beak: two wings, and two wing cases, ornamented with yellow 
bands ; six feet ; and in every respect unlike the worm from which it 
proceeded. 

That bee— — but it is needless to multiply instances, a sufficient 

number has been adduced to show that the apparently extravagant suppo- 
sition with which I set out may be paralleled in the insect world ; jmd that 
the metamorphoses of its inhabitants are scarcely less astonishing than 
would be the transformation of a serpent into an eagle. 

These changes 1 do not purpose explaining minutely in this place : they 
will be adverted to more fully in subsequent letters. Here I mean merely 
to give you such a general view of the subject as shall impress you with 
its claims to attention, and such an explanation of the states through 
which insects pass, and of the different terms made use of to designate 
them in each, as shall enable you to comprehend the frequent allusions 
which must be made to them in our future correspondence. 

The states through which insects pass are four: the egg; the /arva; 
th^puj^a; and the 2 w/flrgo. 

The first of these need not be here adverted to. In the second^ or im- 
mediately after the exclusion from the egg, they arc soft, without wings, 
and in shape usually somewhat like worms. This Linne called the larva 
state, and an insect when in it a larva^ adopting a Latin word signifying a 
maskf because he considered the real insect while under this form to be as 
it were masked. In the English language wc have no common term that 
applies to the second state of all insects, though wc have several for that 
of different tribes. Thus we call the coloured and often hairy larvm of 
butterflies and moths caterpillars; the white and more compact larvm of 
flies, many beetles, &c., grubs or vwggots^ ; and the tlepressed larva: of 
many other insects worms. The two former terms I shall sometimes use 
in a similar sense, rejecting the last, which ought to be confined to true 
vermes; but I shall more commonly adopt Linne’s term, and call insects 
in their second state, larvce. 

In this yeriod of their life, during wdiich they eat voraciously and cast 
their skin several times, insects live a shorter or longer period, some only 
a few days or weeks, others several months or years. They then cease 
eating ; fix themselves in a secure place ; their skin separates once more 
and discloses an oblong body, and they have now attained the third state 

their existence. 

From the swMthcd appearance of most insects in this state, in which 
:hey d<) not badly resemble in miniature a child trussed up like a mummy 
ill swaddling clothes, according to the barbarous fashion once prevalent 

' Gentihy or qmtiesy is a synonymous wonl omployod by our old autliors, but is 
30 W obsolete, except with anglers. Thus Tusser, in a passage pointed out to me by 
:iir Joseph Banks: — 

“Rewerd not thy sheep when ye take off his cote 
With twitches and patches as brode as a grote; 

Let not such ungen tleiiesift) happen to thine. 

Least fly with her gcntils do make it to pine.” 
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here, and still retained in many parts of the Continent, Linnd has called it 
the pupa state, and an insect when under this form a — terms which 
will be here adopted in the same sense. In this state most insects eat no 
food; are incapable of locomotion; and, if opened, seem tilled with a 
watery fluid, in which no distinct organs can be traced. Externally, how- 
ever, the shape of the pupae of different tribes varies considerably, and 
different names have been applied to them. 

Those of the beetle and hce tribes are covered with a membranous skin, 
enclosing in separate and distinct sheaths the external organs, as the an- 
tennae, legs, and wings, which are consequently not closely applied to the 
body, but liave their form for the most part clearly distinguishable. To 
these Aristotle originally gave the name of which was continued 

by Swammerdam and other authors prior to Lirme (who calls them in- 
complete jnipae), and has been adopted by many English writers on 
insects. 

Butterflies, motlis, and some of the two-vvinged tribe, are in their pupa 
state also enclosed in a similar membranous envelope ; hut their legs, 
antennae, and wings, arc closely folded over the breast and sides; and the 
whole body enclosed in a common case or covering of a more horny con- 
sistence, which admits a much less distinct view of the organs beneath it. 
As these pupie are often tinged of a golden colour, they were called from 
this circumstance chrpHalidcs by the (irceks, and nnreiKC by the Romans, 
both which terms are in some measure become anglicized ; and though not 
strictly aj)plicablc to ungilded pupae, are now often given to those of all 
Icpidopteroiis insects.® These by Linne are denoniinated ohtcctrd pupae, 

I have said that moat in^ccts eat no food in the pupa state. This quali- 
fication is necessary, because in the metamorphoses of insects, as in all 
her other operations, nature proceeds by measured steps, and a very con- 
siderable nunil)er (the tribe of locusts, cockroaches, bugs, spiders, &e.) 
not only greatly resemble the perfect insect in form, but arc ecjually 
capable with it of eating and moving. As these insects, however, cast 
their skins at stated periods, and undergo changes, though slight, iu their 


' Hist. Anim. 1. 5. c. 10. 

2 In ox[)!aiiation of the terms Lepidoptera^ LepidoptnrnuSy Cohopteray &c., which 
will fVcqueiitl}' occur in the folhnving pa;;es la-loic coiiiiiig regularly til definitions, 
it is necessary here to state that tluw liava* reference to the names given by entomo- 
logists to the diflerent orders or tribes of insects, as under : — 

1. Colcopteray consisting o\' Brelles. 

2. Slrepsijttera, of the genera Xenos and Slyhps. 

3. Dermapteruy of tlie Earwujs. 

4. Orthoplcruy of Cockroaches, J^ocustsy GrnsshopperSy CricketSy Spectres, 

ManteSy &c. 

5. llemipteray consisting of BuySy Cicada;, JVater-scorpionsy Water -Imai-men, 
Plant- Ucty Cochineal I/tscctSy &.C, 

b. Trichopteruy consisting of the flies produced by the various species of Case- 
wonnSy Phryyavea, L. 

7. Lepi(h>pter<ty co)isi:4ing of ButterflieSy Ilawkmothsy and Moths. 

8. Neuroptera, oonsistitig of Dragon-flies. Anl-UonSy Ephemercc, &c. 

9. Hynyuupieruy consisting of BneSy Waspsy and other insects armed W’ith a stiny 
or ovipositor, and its valves. 

10. Diptera, consisting ni flies. Gnats, and other two-ici/ir/ed insects. 

11. Aphaniptera, consist'ng of the Flea tribe. 

VL Apiaa, of Mites, Lice, Lc, 
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external and internal conformation, they are regar^d also as being subject 
to metamorphoses. These pupae may be subdivideftnto two classes ; first, 
those comprised, with some exceptions, under the Linnean Aplera, which 
in almost every respect resemble the perfect insect, and were called by 
Linne compkte pupm ; and, secondly, those of the Linnean order 7/cmi- 
pteray which resemble the perfect insect, except in having only the rudi ■ 
iiieiits of wings, and to which the name of semi* complete pupae was 
aj)piied by Linne, and that svmi-npmphs by some other authors. There 
is still a fifth kind of pupae, which are not, as in other instances, excluded 
from the skin of the larva, but remain concealed under it, and were hence 
called by Linne coarclnte pupae. These, which are peculiar to flics and 
sofnc other dipterous genera, may be termed cased*vpmphs. 

When, therefore, we employ the term pupa, we refer indifferently to the 
third state of any insect, the particular order being indicated by the con- 
text, or an explanatory epithet. The terms chrysalis (dropping aurelia^ 
which is sii[)erfluous), nympho svmi-nymph, and casciUnymphy on the other 
hand, definitely pointing out the particular sort of pupa meant : just as in 
Botany, the common term pericarp apf)lics to all seed-vessels, the several 
kinds being ilcsignatcd by the names of capsule, silicic, &c. 

The envelope of caseiUnympha^ which is formed of the skin of the larva, 
considerably altered in form and texture, may be conveniently called the 
pvpnrhm : but to the artificial coverings of diflerent kinds, whether of silk, 
wood, or earth, &c., which many insects of the other orders fabricate for 
themselves previously to assuming the pupa state, and which have been 
called by diflerent writers, codsy husks^ and hcaiis, 1 shall continue the 
mt>re definite French term cocon, anglicized into cocoon. 

After remaining a shorter or longer |)eriod, some species only a few 
hours, others months, others one or more years, in the pupa state, the 
enclosed insect, now hccome mature in all its [)arts, bursts the case wdiich 
enclosed it, (juits the pupa, and enters upon the I’onrth and last state. 

W c now sec it (luilcss it be an apterous species)* furnished with wings, 
capable of propagation, and often under ii form altogether different from 
those which it has previously borne — a perfect beetle, butterfly, or other 
insect. This Limif* termed the imafto state, and the annual that had 
attained to it the imairn; because, having laid aside its 7)iasli, and east off* 
its stcaddiuiff hands, being no longer disguised or confined, or in any respect 
imperfect, it is now become a true representative or image of its species. 
This state is in general referred to when an insect is spoken of without the 
restricting terms larva or pii[)a. 

8iich being the singularity of the transformations of insects, you will not 
think the ancients were so wholly unprovided with a show of argument as 
wc are accustomed to consider them, for their belief in the possibility of 
many of the marvellous metamorphoses which their poets recount. Utterly 
ignorant as they were of modern physiological discoveries, the conversion 
of a catcrnillar into a butterfly must have been a fact sufficient to [)iit to a 
nonplus all the sceptical oppugners of such transformations. And however 
we may smile, in this enlightened age, at the inference drawn not two cen- 
turies ago by Sir Theodore Mayerne, the editor of Moiiff’ct’s work on 
insects, “that if animals are transmuted so may metals'”, it was not, in 


> Epist Deilicat. 
p 2 
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f«ct, with his limited knowledge on these subjects, so very preposterous. 
It is even possible thlk some of the wondrous tales of the ancients were 
grafted on the chanijes which they observed to take place in insects. The 
death and revivification of the phoenix, from the ashes of which, before 
attaining its perfect state, arose first a worm (o-ifwArjO, in many of its parti- 
culars resembles what occurs in the metamorphoses of insects. Nor is it 
very unlikely that the doctrine of the metempsychosis took its rise from 
the same source. What argument would be thought by those who main- 
tained this doctrine more plausible, in favour of the transmigration of souls, 
than the seeming revivification of the dead chrysalis f What more probable 
than that it.s apparent re-assumption of life should be owing to its receiv- 
ing for tenant the soul of some criminal doomed to animate an insect of 
similar habits with those which had defiled his human tenement 

At the present day, however, the transformations of insects have lost 
that excess of the marvellous, which might once have furnished arguments 
for the fictions of the ancients, and the dreams of Paracelsus. We call 
them metamorphoses and transformations, because these terms arc in 
common use, and are more expressive of the sudden changes that ensue 
than any new ones. But, strictly, they ought rather to be termed a series 
of developments. A caterpillar is not, in fact, a simple but a compound 
animal, containing within it the germ of the future butterfly, enclosed in 
what will be the case of the pupa, which is itself included in the three or 
more skins, one over the other, that will successively cover the larva. 
As this increases in size these [)arts expand, present themselves, and are in 
turn thrown off, until at length the perfect insect, which had been con- 
cealed in this succession of masks, is displayed in its genuine form. That 
this is the proper explanation of the phenomenon has been satisfactorily 
proved by Swammerdam, Malpighi, and other anatomists. The first-men- 
tioned illustrious naturalist discovered, by accurate disvscctions, not only 
the skins of the larva and of the pupa encased in ench other, hut within 
them the very buttcrjfly itself, with its organs indeed in an almost fluid 
state, but still perfect in all its parts.® Of this fact you may convince 
yourself without Swammerdam’s skill, by plunging into vinegar or spirit of 
%vine a caterpillar about to assume the pupa state, and letting it remain 
there a few days for the purpose of giving consistency to its parts ; or by 
boiling it in water for a few minutes. A very rough dissection will then 
enable you to detect the future butterfly ; and you will find that the wings, 
rolled up into a sort of cord, are lodged between the first and second seg- 
ment of the caterpillar ; that the antennae and trunk are coiled up in front 
of the head; and that the legs, however different their form, are actually 
sheathed in its legs. Malpighi discovered the eggs of the future moth in 
the chrysalis of a Bilkworm only a few days old ^ and Ucaumur those of 
another moth {Hypogymna dispar) even in the caterpillar, and that seven 


1 “A priest who Iins drunk wine shall migrate into a moth or fly, feeding on 
ordure. He who steals the gold of a priest shall pass a thousand times into the 
bodies of spiders. ^ If a man shaP. steal honey, he shall be born a great stinging 
gnat; if oil, an oU-drinking bet.tIo; if 8alt,*a cicada; if a household utensil, an 
ichneumon fly.” Instituhs of Menu, 353. 

* Hill’s Swamm. ii. il. t. 37, f. 2.4. 

^ JL)c Bumhyce, 29. 
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or eight aays before its change into the pupa.^ A caterpillar, then, may 
be regarded as a locomotive egg, having for its^ embryo the included 
butterfly, which after a certain period assimilates to itself the animal sub- 
stances by which it is surrounded ; has its organs gradually developed ; 
and at length breaks through the shell which encloses it. 

This explanation strips the subject of every thing miraculous, yet by no 
means reduces it to a simple or uninteresting operation. Our reason is 
confounded at the reflection that a larva, at first not thicker than a thread, 
includes the germs of its own trijilc, or sometimes octuple, teguments ; 
the case of a chrysalis, and of a butterfly, all curiously folded in each 
other ; with an apparatus of vessels for breathing and digesting, of nerves 
for sensation, and of muscles for moving ; and that these various forms of 
existence will undergo their successive evolutions, by aid of a few leaves 
received into its stomach. And still less able are wc to comprehend how 
this organ should at one time he capable of digesting leaves, at another 
only honey ; how one while a silky fluid should be secreted, at another 
none ; or how organs at one period essential to the existence of the insect 
should at another be cast off, and the whole system which supported them 
vanish.* 

Nor does this explanation, though it precludes the idea of that rc- 
senihlaucc, in every particular, which, at one time, was thought to obtain 
between the metamorphosis of insects, especially of the Lepuloptcra order, 
and the resurrection of the body, do away that general analogy which 
cannot fail to strike every one who at all considers the subject. Even 
Swainmerdain, whose observations have proved that the analogy is not so 
cojnpicte as had been imagined, speaking of the metamorphosis of insects, 
uses these strong words; “ Th s process is formed in so remarkable a 
manner in butterflies, that we sec therein the resurrection painted before 
our eyes, and exemplified so as to be examined by our hands.” ^ To see, 
indeed, a caterpillar crawling upon the earth sustained by the most 
ordinary kinds of food, which, when it has existed a few weeks or months 
under this humble form, its appointed work being finished, passes into an 
intermediate state of seeming death, when it is wound up in a kind of 
shroud and encased in a coffin, and is most commonly buried under the 
earth (though sometimes its sepulchre is in the water, and at others in 
various substances in the air), and after this creature and others of its 
tribe have remained their destined time in this death-like state, to behold 
earth, air, and water give up their several prisoners: to survey them, when, 
called by the warmth of the solar beam, they burst from their sepulchres, 
cast off their cerements, from tliis state of torpid inactivity, come forth, as 
a bride out of her chamber — to survey them, I say, arrayed in their 
nuptial glory, prepared to enjoy a new and more exalted condition of life, 
in which ^11 their powers are developed, and they are arrived at the per- 


* Reaum. i. 359. 

* Dr. Ilerold (Kntwichelungs geschichte der i^chmetterlirtge)^ and other modern 
i physiologists, deny that the germs of the skins of the caterpillar and chrysalis 
i and of the fiiturc butterfly exist in the young caterpillar ; but, for reasons assigned 

indoiail in another place (vol. iii. edit. 5. pp. .V2 — G2.), the theory of Swaniiuerdam 
and Bonnet, as above explained, is here preferred. 

® Hill’s Sivainm, i. 127. a. 
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foctioii of their nature; when no longer confined to the earth, they cai 
traverse the fields of air, their food is the nectar of flowers, and love begin 
his blissful reign; — who that witnesses this interesting scene can helj 
seeing in it a lively representation of man in his threefold state of existence 
and more especially of that happy day, when, at the call of the great Sm 
of Righteousness, “ all that are in the graves shall come forth, the sea shal 
give up her dead, and death being swallowed up of life, the nations ol thi 
blessed shall live and love to the ages of eternity ? ” 

But although the analogy between the different state of insects and thos< 
of the body of man is only general, yet it is much more complete witi 
respect to his soul. He first appears in his frail body — a child of th( 
earth, a crawling worm, his soul being in a course of training and prepara 
tion for a more perfect and glorious existence. Its course being fiiiished, i 
casts off the earthly body, and goes into a hidden state of being in Hades 
where it rests from its works, and is prepared for its final consummation, 
The time for this being arrived, it comes forth clothed with a glorious 
body, not like its former, though germinating from it, for, though i 
sown an animal hody^ it shall he raised a spirilual cndowetl with aug- 

mented powers, faculties, and privileges commensurate to its new and 
happy state. And here the parallel holds f)erfectly between the insect and 
the man. The butterfly, the representative of the soul, is prepared in the 
larva for its future state of glory; and if it be not destroyed by the ichneu- 
mons and other enemies to which it is exposed, symbolicalof the vices that 
destroy the spiritual life of the soul, it will come to its state of repose in 
t\\c pupa, which is its Hades; and at length, when it assumes the ima^o^ 
break forth with now powers and beauty to its final glory and the reign oi 
Jove. So that in this view of the subject well might the Italian p5et 
exclaim ; 


Non v* accorgctc voi, die noi siani’ venni, 

Nati a forinar V angelica farfalla 

The Egyptian fiible, as it is supposed to he, of Cupiti and Psyche, seeni'* 
built upon this foundation. “Ps>che,” says an ingenious and learned 
writer, “ means in Greek the human soul; and it means also a butterfly of 
which apparently strange double sense the undoubted reason is, that a 
butterfly was a very ancient symbol of the soul : from the prevalence ot 
this .symbol, and the consequent coincidence of the names, it happened 
that the Greek sculptors frequently represented Psyche as subject to Cupid 
in the shape of a butterfly; and that even when she appears in their works 
under the human form, we find her decorated with the light and filmy wing- 
of that gay insect.” 3 

The following beautiful little poem falls in so exactly with the subject f 
have been discussing, that I cannot resist the temptation 1 feel to copy i: 

• Do you not perceive that wo are caterpillars, born lo form the angelic but- 
terfly ? 

It is worthy of remark, that in the north anil west of Engl.ind tlie moths th.it 
fly into candles are called sautes (souls), perhaps from the old notion tiiat the sonb 
of the dead fly about at night in search of light. For the same reason, probablv, 
the common people in (iermany call them ghosts (Geistchcu). 

3 Nares’s i. E*l. 102. 
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for you, especially as I am not aware that it has appeared anywhere but in 
a newspaper : — 


THE BUTTERFLY’S BIRTH*DAT. 

BY THE AUTHOR OP “THE BUTTERFLY’S BALI..” 

The shades of night were scarcely fled ; 

The air was mild, the winds were still ; 

And slow the slanting sun*beams spread 
O’er wood and lawn, o’er heath and hill : 

From fleecy clouds of pearh' hue 

Had dropt a sliortbut balmy shower, 

That hung like gems of morning dew 
On every tree and every flower : 

And from the blackbird’s mellow throat 
Was pour’d so loud :ind long a swell. 

As echoed with responsive note 

From mountain side and shadowy dell. 

When bursting forth to life and light. 

The oftspring of enraptured May, 

The Butteufly, on ynnions bright, 

Launch’d in iiill splendour oii the day. 

Unconscious of a mother’s care. 

No infant wretchedness she knew; 

But as she felt the vernal air. 

At once to full perfection grew. 

Her slender form, ethereal light, 

Her velvet-textured wings infold; 

With all the rainbow's colours bright, 

And dropt with spots of burnish’d gold. 

Trembling with joy awhile she stood. 

And felt the sun’s enlivening ray; 

Drank from the skies the vital flood. 

And woiulered at her plumage gay ! 

And balanced oft her broidered wings, 

Through fields of air prepared to sail: 

Then on her vent’ rous journey .springs, 

And floats along the rising gale. 

Go, ehild of pleasure, range the fields, 

Taste all the joys that spring can give. 
Partake what bounteous summer yields, 

And live whilst yet *tis thine to live. 

Go, sip the rose’s fragrant dew. 

The lily’s honeyed cup explore, 

From flower to flower the searcli renew, 

And rifle all the woodbine’s store : 

And let me trace thy vagrant flight, 

Thy moments too of short repose. 

And mark thee then wdth fresh delight 
Thy golden pinions ope and close. 

But hark! whilst thus I musing stand 
Pours » n the gale an airy note. 

And breathing from a viewless band, 

Soft silvery tones around roe float! 

p 4 



40 


METAMORPHOSES. 


— They cease — but still a voice T hear, 

A wiiisper (1 voi« e of hope and joy, 

Thy hour of rest approaches near, 

“ Trcparc thee, mortal ! — thou must die ! 

** Yet start not ! — on thy closing eyes 
“Another day shall still unfold, 

“A sun of milder radiance rise, 

“ A happier age of joys untold. 

“ Shall the poor worm that shocks thy ^ight, 

“ The humblest form in nature’s train, 

“Thus rise in new-born lustre bright, 

“And yet the emblem teach in vain? 

“Ah I where were once her golden eyes, 

“ Her glittering wings of purple pride? 

“Concealed beneath a rude disguise, 

“ A shapeless mass to earth allied. 

“ Like thee the hapless reptile lived, 

“ Like thee he toil’d, like thee he spun, 

“Like tliine his closing hour arrived, 

“ His labour ceased, his web was done. 

“And shalt thou, number’d with the dead, 

“ Mo happier state of being know? 

“And shall no future morrow shed 
“ On thee a beam of brighter glow? . 

“ Is this the bound of power divine, 

“To animate an insect frame ? 

“Or sliall not He who moidded thine 
“ Wake at his will the vital liume ? 

“ Go, mortal ! in thy reptile state, 

“ Kriough to know to thee, is given ; 

“Go, ami the joyful truth relate; 

“ If rail child of earth ! high heir of heaven I ” 

A question here naturally presents itself — Why are insects subject to 
these changes? For what end is it that, instead of preserving, like other 
animals^thc same general form from inlancy to old age, they appear at one 
period under a shape so diflferent from that which they finally assume; and 
why should they pass through an intermedi ite stateof torpidity so extraordi- 
nary ? 1 can only answer that such is the will of the Creator, who doubtless 

had the wisest ends in view, although we are incompetent satisfactorily to 
discover them. Yet one reason for this conformation may be hazarded. A 
very important part assigned to inserts in the economy of nature, as I 
shall hereafter show, is that of speedily removing superabundant and de- 

* A few vertebrate animal?, vir,. frogs, loads, and newts, undergo metamorphoses 
in some respects analogous to those of insects; their first form as tadpoles being 
very different from that which they afterwards assume. 'These reptiles, too, as 
well as snakes, ca.st their skin by an operation somewhat .similar to that in larva. 
There is nothing, however, in their metamorphoses at all resembling XhQ pupa state 
in insects. (See, however. Von Baer’s article on the Analogies of the Transforma- 
tions pf Insects and the Higlier Atiimals in the Anna/es des Sciences Nat) Accord* 
ing to Mr. J. V. Thompson, both the common barnacles and many Crustacea undcrg«, 
metamorphoses, but to wii it extent these changes Uike place in the latter does no- 
seem clearly ascertained. 
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cnyiri" animal and vegetable matter. Forsuch agents an insatiable voracity 
is an indispensable qualification, and not less so unusual powers of multipli- 
cation. But these faculties are in a great degree incompatible. An insect 
occupied in the work of reproduction could not continue its voracious 
feetling. Its life, therefore, after leaving the egg, is divided into three 
stages. In the first, as larva^ it is in a state of sterility ; its sole object is 
the satisfying its insatiable hunger ; and, for digesting the masses of food 
which it consumes, its intestines are almost all stomach. This is usually 
by much the longest period of its existence. Having now laid up a store 
of materials for the development of the future perfect insect, it becomes a 
pujm; and during this inactive period the important process slowly pro- 
ceeds, unintcrrnptcd l)y the calls of appetite. At length the perfect insect 
is disclosed. It now often requires no food at all ; and scarcely ever more 
than a very small quantity ; for the reception of which its stomach has 
been contracted, in some instances, to a tenth of its former bulk. Its 
almost sole object is now the multiplication of its kind, from which it is 
diverted by no other propensity ; and this important duty being performed, 
the end of its existence has been answered, and it expires. 

It must be confessed that some objections might be thrown out against 
this hypothesis, yet I think none that would not admit of a plausible answer. 
To these it is foreign to my purpose now to attend, and I shall conclude 
this letter by pointing out to you the variety of new relations which this 
arrangement introduces into nature. One individual unites in itself, in fact, 
three species, whose modes of existence are often as different as those of 
the most distantly related animals of other tribes. The same insect often 
li^es successively in three or four worlds. It is an inhabitant of the water 
during one period ; of the earth during another ; and of the air during a 
third; and fittcil for its various abodes by new organs and instruments, and 
a new form in each. Think (to use an illustration of Bonnet) but of the 
cocoon of the silk-worm ! How many hands, how many machines does 
not this little ball put into motion! Of what riches should we not have 
been deprived, if the moth of the silk-worm had been horn a moth, without 
having been previously a caterpillar! The domestic economy of a large 
portion of mankind would iiavc been formed on a plan altogether different 
from that which now prevails. 


I am, &c« 
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LETTER IV. 

INJURIES CAUSED BY INSECTS. 

DIRECT INJURIES. 

In the letter which I devoted to the defence of Entomology, I gave you 
reason to expect, more effectually to obviate the objection drawn from the 
supposed insignificance of insects, that T should enter largely into tlu 
question of their importance to us both as instruments of good and evil 
This I shall now attempt; and, as I wish to leave upon your mind i 
pleasant impression with respect to my favourites, I shall begin with the 
last of these subjects — the injury which they do to us. 

The Almighty ordains various instruments for the punishment of offend- 
ing nations; sometimes he breaks them to pieces with the iron rod of war; 
at others the elements are let loose against them ; earthquakes and flood.'- 
of fire, at his word, bring sudden destruction upon them; seasons un- 
friendly to vegetation threaten them with famine; the blight and mildew 
realise these threats ; and often, the more to manifest arul glorify hifi 
power, he employs means, at first sight, apparently the most insignificant 
and inadequate to effect their ruin; the numerous tribes of imecls are his 
armies marshalled by him, and by his irresistible command impelled to 
the work of destruction : where he directs them they lay waste the earth, 
and famine and the pestilence often follow in their train. 

The generality of mankind overlook or disregard these powerful, because 
minute, dispensers of punishment; seldom considering in how many way^ 
their welfare is affected by them; but the fact is certain, that should it 
please God to give them a general commission against ns, and should he 
excite them to attack, at the same time, our hoilies, our clothing, our 
bouses, our cattle, and the produce of our fields and gardens, we should 
soon be reduced, in every possiole respect, to a siatc or extreme wretchca- 
ncss ; the prey of the most filthy and disgusting diseases, divested of a 
covering, unsheltered, except by caves and dungeons, from the inclemency 
of the seasons, exposed to all the extremities of want and famine; and ir. 
the end, as Sir Joseph Banks, speaking on this subject, has well observed®, 
driven with all the larger animals from the face of the earth. You may 
smile, perhaps, and think this a high-coloured picture, hut you will recol- 
lect, I am not stating the mischiefs that insects commonly do, but what 
they would do, according to all probability, if certain counter-checks re- 
straining them within due limits had not been put in action ; and which 
they actually do, as }ou will see, in particular cases, when those counter- 
checks are diminished or removed. 

Insects may be said, without hyperbole, to have established a kind of 
universal empire over the earth and its inhabitants. This is principally 

’ Joel, ii. 25. 

* iht Blight in Corn, p. 9. 
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conspicuous in the injuries which they occasion, for nothing in nature that 
possesses or has possessed animal or vegetable life is safe from their 
inroads. Neither the cunning of the fox, nor the swiftness o^ the horse or 
deer, nor the strength of the buffalo, nor the ferocity of the lion or tiger, 
nor the armour of the rhinoceros, nor the giant bulk or sagacity of the 
elephant, nor even the authority of imperial man, who boasts himself to be 
the lord of all, can secure them from becoming a prey to these despised 
beings. The air affords no protection to the birds, nor the water to the 
fish ; insects pursue them all to their most secret conclaves and strongest 
citadels, and com[)el them to submit to their sway. Flora’s empire is still 
more exf)Osed to their cruel domination and ravages ; and there is scarcely 
one of her inniimeritble subjects, from the oak, the glory of the forest, to 
the most minute lichen that grows upon its trunk, that is not destined to 
be the food of these next to nonentities in our estimation. And when life 
departs from man, the inferior animals, or vegetables, they become univer- 
sally, sooner or later, the inheritance of insects. 

I shall principally bespeak tour attention to the injuries in question as 
they affect ourselves. These maybe divided into direct and indirect. By 
direct injuries I mean every species of attack upon our own persons ; and 
!)y indirect^ such as are made upon our property. To the former of these 
I shall confine myself in the present letter. 

Insects, as to their direct attacks upon us, may be arranged in three 
principal classes. Those, namely, which seek to make ns their food ; 
those whose object is to prevent or revenge an injury which they either 
fear, or have received from us; and those which indeed offer us no 
violence, but yet incommode us extremely in other ways. 

I hope I shall not too much offend your delicacy if I begin the first class 
of our insect assailants with a very disgusting genus, which Providence 
seems to have created to punish inattention to personal cleanliness. But 
though this pest of man must not he wholly passed over, yet, since it is 
unfortunately too well known, it will not he at all necessary for me to 
enlarge ii|)C)n its history. I shall only mention one fact which shows the 
astonishingly raj)id increase of these animals, where they have once gotten 
posscs>)iou. It is a vulgar notion, that a louse in twcn:y-four hours may 
see iwo generations ; hut this is rather overshooting the mark. Leeuwen- 
hoek, whose love for science overcame the nausea that such creatures are 
apt to excite, proves that their nits or eggs are not hatched till the eighth 
day after they arc laid, and that they do not themselves commence laying 
before they arc a month old. lie ascertained, however, that a single 
female louse may, in eight weeks, witness the birth of five thousand 
descendants.' You remember how wolves were extirpated from this 
country,^ hut perhaps never siisjiccted any monarch of imposing a tribute 
of lice upon his subjects. Yet we are gravely told that in Mexico and 
Peru such a /;o//-tax was exacted, and that bags full of these treasures 
were found in the palace of Montezuma!!!* Were our own taxes paid in 
such coin, what little grumbling would there be! 

Two other species of this genus, besides the common louse, arc, in this 


' LeeuAV. Epist. 98. 1696. 

® Bingley, Anim. Biogr, first edition, iii. 437. St. Pierre’s Studies, &c., i. 312. 
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country, parasites upon the human body. — But already I seem to hear 
you exclaim, “ Why dwell so long on creatures so odious and nauseating, 
whose injuries arc confined to the profanmi viilgus ? Leave them there- 
fore to the canaille — they are nothing to us.” Not so fast, my friend — 
recollect what historians and other writers have recorded concerning the 
Phlhiriasist or pedicular disease; and you must own that, for the quelling 
of human pride, and to pull down the high conceits of mortal man, this 
most loathsome of all maladies, or one equally disgusting, has been the 
inheritance of the rich, the wise, the noble, and the mighty ; and in the 
list of those that have fallen victims to it, you will find poets, philosophers, 
prelates, princes, kings, and emperors. It seems more pai ticularly to have 
been a judgment of God upon oppression and tyranny, whether civil or 
religious. Thus the inhuman Pheretima mentioned by Herodotus, An- 
tioch us Epiphanes, the Dictator Sylla, the two llcrods, the Emperor 
Maximin. and, not to mention more, the great persecutor of the Pro- 
testants, Philip the Second, were carried off by it. 

I say by this malady, or one equally disgiuling, because it is not by any 
means certain, though some learned men have so supposei^ that all these 
instanc'^s, and others of a similar nature, standing also upon record, arc to 
be referred to the same specific cause; since there is very sufficient reason 
for thinking that at least three different descriplions of insects are con- 
cerned in tile various cases that have been handed down to us under the 
common name of Phlhiriasis. As the subject of maladies connected with 
insects or produced by them, is both curious and interesting, although no 
writer, that I am aware of, has given a full .consideration, and at the same 
time falls in with my general design, I hope you will not regard me as 
guilty of presumption, and of intruding into the province of medical men^ 
if I enter rather largely into it, and state to you the reasons that have 
induced me to embrace the above hypothesis, leaving you full liberty to 
reject it if you do not find it consonant to reason and fact. The three 
kinds of insects ro which I allude, as concerned in cases that have been 
deemed Phthiriasis, are lice (Pedivnli, L.), mites (Jeari, L.), and Larva* in 
general.^ 

As far as the habits of tlie genus Pediculus, whether inhabiting man or 
the inlcrior animals, are at present known, it does not appear from ant 
well-ascertained fact, that the species belonging to it are ever subcutaneous. 
For this observation, as far as it relates to man, I can jiroduce the highest 
medical authority. “ The louse feeds on the surface of the skin,” says 
the learned Dr. Mead in his Afcdica Sacra ; and Dr. Willan, in his palmary 
work on Cutaneous Diseases, remarks with respect to the body -louse, “ that 
the nits, or eggs, are deposited on the small hairs of the skin,” and that 
“ the animals are found on the skin or on the linen, and not under the 
cuticle, as some authors fiavc represented.” And he further observes, 
that “ many marvellous stories arc related by Forestus, 8chenkiiis, and 
others, rcsf)pcting lice bred under the skin, and discharged in swarms from 
abscesses, strumous ulcers, and vesications. The mode in which Pedicuii 
are generated being now so well ascertained, no credit can be given to 
these accounts.” Thus fur Uiis great man, who however supposes (in 

^ The terms Aeariasis and Scholechiasis have been applied to the diseases pro- 
duced by Acari and La) vai. 
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vhich opinion Dr. Bateman concurs with him) that the authors to whom 
le alludes had mistaken for lice some other species of insects, which are 
lot unfrcquently found in putrefactive sores. 

If these observations be allowed their due weight, it will follow, that a 
lisease produced by animals residing under the cuticle cannot be a true 
Vithiriasfs, and therefore the death of the poet Aleman, ami of Pherecydes 
Jyrius the philosopher mentioned by Aristotle, must have been occasioned 
y some other kind of insect. For, speaking of the lice to which he 
ttributes these catastrophes, he says that “ they are produced in the flesh 
1 small pustuledike tumours, which have no pus, and from which when 
unctured they issue.”^ For the same reason, the disorder which Dr. 
Icbcrden has described in his Coninienfarics^ from the communications of 
lir E. Wilinot, under the name of ATorhus jmliculans^ must also be a dif- 
irent tliscase, since, with Aristotle, he likewise represents the insects as 
ihuhiting tumours, from which they may be extracted when opened by a 
cedle. He says, indeed, that in every respect they resemble the common 
cc, exce|)t in being whiter ; but medical men, who were not at the same 
iinc entomologists, might easily mistake an Acarus for a Pediculus * 

Dr. Willan, in one case of Prurigo seniihy observed a number of small 
isects on the patient’s skin and linen. They were quick in their motion, 
nd so minute that it required some attention to discover them. He took 
leni at first for small PcdicuU; but under a lens they af)pcarcd to him 
iither to be a nondescript species of Puhx^; yet the figure he gives has 
ot the slightest likeness to the latter genus, while it bears a striking rc- 
smblance to the former. It Is not clear whether his draughtsman meant 
/ represent the insect wdth six or with eight legs : if it had only six, it 
as probably a Pediculus ; but if it had eight, it would form a new genus 
etween the Acarbia and the hexapod Aptcra, Dr. Bateman, in reply to 
3me queries put to him, at my request, by our common and lamented 
iend Dr. Reeve, relates that he understood from Dr. Willan, in conver- 
ition, that the insect in question jumped in its motion. This circumstance 
c regards as conclusive against its being a Pediculus ; but sucli a con- 
3quencc does not necessarily follow, since it not seldom happens that 
isects of the same tribe or genus either have or have not this faculty ; 
)r i.Jstancc, compare *SV/;to with Cup/ion, small beetles, and Acarus Scabiei 
ith other Acmi^ 

Dr. Willan has quoted with approbation two cases from Amatiis Lusi- 
mus, which he seems to think correctly described as Phthii iasis. In one 
f them, however, which terminatcil fatally, the circumstances seem rather 
yperbolically stated — I mean, where it is said that two bhick servants 
ad no other employment than earrying baskets full of these insects to the 
‘a! ! IJcrbaps you will think I draw largely upon your credulity if I call 

^ I fist. Animal. 1. 5. c. 31. 

* From the terms employed by Aristotle and Dr. Mead in their aceounts of these 
ises, it appears that the animal they meant could not be maggots, but something 
iiaririg a more general resemblance to lice. 

® On Cutaneous Diseases, 87, 88. ; and t. 7. f. 4. 

^ Latreillc at first consiilercd thi.s as btdonging to a distinct genus fmm the cora- 
lon mite (Acarus domestirus), whicli he nained Sarenptes; but upon its being dis- 
>vercd that it also has niandible.s, he suppressed it (N. Diet. Aiaf.'XXi. 

'!•) ; but it has been since resumed by M. Dugbs and other authors. 
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upon you to believe this ; I shall therefore leave you to act as you please. 
— Thus much for pure Phthiriasis, which term ought to be confined to 
maladies produced by lice, I shall only further observe, that as many 
species as exist of these, which are the causes of disease, so many kinds of 
Phthiriasis will there be.^ 

Acari^ or mites, are the next insect sources of disease in the human 
species, and that not of one, but probably of many kinds, both local and 
general. They are distinguished from Pediculi not only by their form, but 
also often by their situation, since they frequently establish themselves 
under the cuticle. With respect to local disorders, Dr. Adams conjec- 
tures that Acari may be the cause of certain cases of Ophtfuthnin. Sir J* 
Banks, in a letter to that gentleman, relates that some seamen belonging 
to the Endeavour brig, being tormented with a severe itching round the 
extremities of the eyelids, one of them was cured by an Otaheitan woman, 
who with two small splinters of bamboo extracted frtmi between the cilia 
abundance of very minute lice, which were scarcely visible without a lens, 
though their motion when laid on the thumb was distinctly perceived. 
These insects were probably synonymous witli the Ciron drs paiipkrcs of 
SatiViiges.^ — Le .leu ne, a French physician quoted in Mou (let, describes a 
case, ill which what seems a different species, since he calls them rather 
large, infested the white of the eye, exciting an. intolerable itching.® Dr. 
Mead, from the German Ephcmeridcs, gives an account of a woman suck- 
ling her child, from whose lireast proceeded very minute vermicles.'^ These 
were probably mites, and perhaps that species, which, from its feeding upon 
milk, Linne denominates Acanis Lards, The great author last mentioned 
(Iescribc.s an insect, a native of America, under the name of Eediculus Ritk 
noides, which, upon the authority of Kolander, he informs us gets into the 
feet of people as they walk, sucks their blood, oviposits^ in them, and so 
occasions very dangerous ulcers. It would he an Acarus, he observes, 
but it has only six legs. Now ITei'niann affirms, that some species of 
Tromhidium (a genus separatc^d by Fabricius from Ararus) have in no state 
more than six legs.'^ Others of the tribe of Ararina, and the insect in 
question amongst the rest, may be similarly circumstanced ; or those that 
Kolander examined might have been larvae, which in this tribe arc usually 
hexapods. 

Liime appears to have been of opinion that many contagious diseases 
are caused by mites.^ How fur he was justified in this opinion I shall not 
here inquire; facts alone can decide the question, and ohservalions made 

1 For further information on this disease, see the. valuable Munnnl of Entomoloay 

by Dr. Burmejster, for an English translation of which we are imiehted to Mr. 
Hhuckard (p. *>07.), wlicre it i.s conten(h;d, but surolv on incoiu lusiY(3 evidence, that 
Pedicuhis tabcsvmtium. Ait. {Dissertalio iht rhUihialisy 1820) is pioducod by 

spontaneous generation. 

2 On Morbid Poisons, 300, 307. 5 ]Mouffet 2G7. 

^ Mf'.dica Sacra, 104, 105. * ’ 

5 It is to be hoped lln.s new word may be admitted, as the layinfi of cgqs cannot 
otherwise be expressed without a periph rivsis. i'or the same reason its suiistaulive 
Oviposition will be employed. 

® Mem, Apterologique, 19. 

7 Iiisecta ejusniodi minutissirn.i, forte /I euros divcrs[B specie! causasessedivorsorum 
morborum .o.it>ig.osorum, ab analogia et experientiu hactvuua acquisita, <aciU 
credimus negotio. Amxcn, Ac. v. 94. ^ 
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by men ncqiiaintcd with Entomology as well as the science of diseases. 
Considerable deference and attention, however, are certainly due to the 
sentiments of so great ii naturalist, in whom these necessary qualifications 
were united in no common degree. With respect to the dysentery and 
the itch, he affirms that this had been manifested to his eyes. You will 
wish probably to know the arguments that may be adduced in confirma- 
tion of this opinion ; I will therefore endeavour to satisfy you as well as I 
am able. The following history given by Linne seems to prove the dysen- 
tery connected with these animals. 

Kolandcr, a student in Entomology, while he resided in the house of the 
ifiustrioiis Swede, was attacked by the disease in question, which quickly 
gave way to the usual remedies. Eight days after it returned again, and 
was as before soon removed. A third time, at the end of the same [)eriod, 
he was .seized with it. All the while he had been living like the rest of 
the family, wlio had nevertheless escaped. This, of course, occasioned no 
little iiujuiry into the cause of what had happened. Linne, aware that 
Bartholinus had attributed the dysentery to insects^ which he professed to 
have seen, recommended it to his pupil to examine his fieces. Ilolander, 
following tliis advice, discovered in tlicni innumerable animalcules, which 
upon a close examination proved to be mites. It was next a question how 
he alone came to be singled out by them ; and thus he accounts for it. It 
was his habit not to drink at his meals ; hut in the night, growing thirsty, 
he often .sipped some liquid out of a vessel made of juniper wood. In- 
.specting this very narrowly, he observed, in the chinks between the ribs, a 
Wiiitc line, wliicli, when viewed under a lens, he found to consist of innu- 
mccahle initc.s, precisely the .same with those that he had voided. Various 
experiments were tried with them, and a preparation of rhubarb w'as found 
to destroy thorn most cfiectually. He afterwards discovered them in 
vessels containing acids, and often under the bungs of casks.' In the in- 
stance here recorded, the ilyscntery, or diarrhoea, was evidently produced 
by a species of mite, which Linne hence called Acarus Dt/scjitcri/a ; but it 
would he going too far, 1 aj)preliend, to assert that they are invariably the 
cause of that disease. 

That Scabies, or the itch, is occasioned by a mite, is not a doctrine 
peculiar to the moderns. Mouffet mentions Abinzoar, called also Aven- 
zoar, a celebrated 11 ispano- Arabian physician of Seville, who flourished in 
the twelfth century, as the most ancient author that notices it. He calls 
these mites little lice that creep under the skin of the hands, legs, and feet, 
exciting pustules full of fluid.* Joubert, quoted by the same author, de- 
scribes them under the name of Sirones, as always being concealed beneath 
the cj)idermis, under wliich they creep like moles, gnawing it, and causing a 
most troublesome itching. It appears that Mouflet, or wlioever was the 
author of that part of the Thculnnn Insecforum, was himself also well ac- 
quainted with these animals, since he remarks that their habitation is not in 
the pustule hut near it ; a remark afterwards confirmed by Linne ^ and more 
recently by Dr. Adams,^ In common with the former of these authors, 

* Amasn. Ac. v. 94 — 98. ® Mouffet, 2G6. 

^ Acarus sub ipsa pustula niinimb qussrendus est, sed longius rcccssit, sequendo 
tugain cuticuiin observatur. Amasn. Ac. v. 95. not. **. 

* ObservationSf &c. 290. 
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Mouffet further notices the effect of warmth upon them in exciting motion.^ 
Our intelligent countryman al^o observes that they cannot be Pechculi, since 
they live under the cuticle, which lice never do.* In the epistle dedi- 
catory, the editor speaks also of them as living in burrows which they have 
excavated in the skin near a lake of water; from which, if they be ex- 
tracted with a needle and put upon the nail, they show in the sun their 
red head and the feet with which they walk.® And to close niy veteran 
authorities, Junius thus explains the word Acariis, as I find him quoted in 
Gouldinan’s useful dictionary, “ A small worm, which eats under the skin, 
and makes burrows in itching hands.”'* 

In more modern times, microscopical figures have been added to descrip'- 
tions of the insect. Bonomo first furnished this valuable species of eluci- 
dation. His figures, however, which are copied by Baker in his work on 
the microscope, are far fi om accurate.® Those of Dc Geer and Dr. Adams 
are much more satisfactory, and mutually confirm each other.® From 
them it is evident that the same insect inhabits the scabies of Sweden and 
Madeira. Dr. Bateman, in the letter before alluded to, informs his corre- 
spondent, that he had seen that from Madeira, anil gives it as his opinion, 
that there cannot be a doubt of the existence of an /teams Scnhici an 
opinion which he repeats in his late work on Ciilancoiis Diseases^ and which, 
according to Herinann’, has been also rendered unquestionable by Wich- 
mann in his Etio/ogie dv la Gale (llanovre, 178()), a work I have not had 
an opportunity of consulting. From all this we may regard the point as 
so far settled that an animal of this kind exists at least as an occasional 
concomitant of scaliics. 

This fact being ascertained, a more complex inqiiiry remains, whjch 
branches out into two distinct questions. Is scabiffs al,vnj/.s produced by 
these insects f Or, if this be not the case, is tlie animalc scabies a distinct 
disease from the binniviate ? 

It is very remarkable that Linne, a physician as well as a naturalist, 
and De Geer, one of the most accurate observers that ever existed, 
should both assign the insect in question as the uiuloubtcil cause of the 
common scabies of tlieir ^:ountrv; the one applying to. the disease he was 
speaking of the epithet of communissima, and observing the fact to he 
notorious {cnique liquet), and the other designating it by its well known 
French name, La Gale.^ And is it not equally remarkable that such 

1 Extractus acu it super ungiie positu.s movpt se si soils etiam caloiT adjuvetur. 
Uhi supr. Ungui iiiipositus vix luovctur ; si veru oris calido lialitu aliletur, agilis in 
unj^ue cursitat. Fn. Sutc. 

* Xcque Syronos isti sunt de pediculoruni genorc, at dnhannos T.;ingiiis ex Aris- 
totele videtur asseiyre: narn illi extra «'utian vivunt, lii vero non. Uhi supr. 

* Imo ipsi Acari praj cxigiiitate indivisilales, ex reniculis prope a(ju;e lacuniqnos 
foderunt in cute, acu extracti et unguc imposili, caput ruhniin, et jjc'des quibii^ 
gradiuntur ad soletn produrit. p. vi. 

^ Teredo si ve ex iguus verm iculus, qui suhter riitcm erodit agitquc cunieulos in 
pruriginosis ninnihus. Gouldman tells us these Avari were also called lland~wvi^i 
Another I'.nglisli name is also jriv-n in Mi.uflet, viz, Whmle- worms. 

5 (hservazioni intonio u pfUicdli del corjw vmann Jattc dal Dot lor Gio. Goiiin»y 
Bonomo, &c./ 1—3. liuker, On Microsc, i. 1 13./. 2. 

^ De. Geer, vii. t, 5.f. I J. 14. 

7 AEtn. AptHrologique, i 'J. 

® I am informed by « ly learned friend Alexander MacLeay, Esq., late secret try 



DIRECT INJURIES CAUSED BY INSECTS. 


49 


men as John Hunter, Dr. Ileberden, Dr. Bateman, Dr. Adams, and Mr. 
Baker, should never, in this country, have been able to meet with it ? 
Did it indeed exist in our common scabies, it seems impossible that it 
could have escaped the observation of the two last of these gentlemen ; 
Dr. Adams being so well qualified to detect it from his observations in 
Madeira, and Mr. Baker from his expertness in microscopical researches. 
Dr. Bateman, in ihe letter above quoted, says, “ I have hunted it with a 
good magnifier in many cases of itch, both in and near the pustules, and 
in the red streaks or furrows, but always without success.” Jn his work 
on Cutaneous Diseases, he tells us, however, that he has seen it, in one 
instance, when it had been taken from the diseased surface by another 
practitioner. An<! though Dr. Willan, in his book, speaks of the Acarus 
as the concomitant of this disease, yet his learned friend just men- 
tioned observes, that he aShitted that it was not to be found in ordi- 
nary cases, and indeed never seemed to have made up his mind upon the 
subject. When I was at Norwich, in 1812, Dr. Reeve very kindly accom- 
panied me to the House of Industry there, to examine a patient whose 
hotly was very full of the pustules of this disorder; but though we used a 
good magnifier, we coiiltl discover nothing like an insect. 1 must observe, 
however, that our examination was made in December, in severe weather, 
wlien the cold inight, pcrliaps, render the animal torpid, and less easy to 
be discovered. 

From the above facts it seems fair to infer that this animal is not invari- 
ably the cause of scabies, but that there are cases with which it has no 
connection. Now, from this inference, would not another also follow, 
tiiat the disease produced by the insect is specifically distinct from that in 
\fhich it cnn!io4 be found? Sainagcs and Dr. Adams are both of this 
opinion ^ the former assigning to it the trivial name of and 

the latter proving by very satisfactory arguments that it is different from 
the other. If they were both animate diseases, !>nt derived from two 
distinct species of animals (for it seems not impossible that even our com- 
mon itcli nmy be caused by a fnite more minute tlian the other, and so 
more djfficult to find), they would properly he considered as distinct 
speciet? ; Vniich more, therefore, if one be anirnatc and the other inanimate. 
Nay this, 1 should think, would lead to a doubt whether even their genus 
were the tiume. I shall dismiss this part of my subject with the mention 
ol' a discovery of Dr. Adams, which seems to have escaped both Linne 
and De Geer, that the Arams Scahiei is endow ed with the faculty of leap- 
ing (in ^his respect resembling the insect found by, Willan in Prurigo senilis 
mentioned above), for which purpose its four posterior thighs are iu- 
crassated.* 


to the Linncan Society, that in the north of Scotland, the insect of the itch is well 
known, and easily discovcretl and extracted. 

^ This opinion* Dr. Dateinan thinks probably the true one. Cutan. DIs. lpT, 

* It may he mentioned here as a remarkable fact, that ihc Acarus Scahiei \vas dis- 
covered bv M. Latreille upon a Now' Holland quadruped (Phascolomi/s fusca GeotiV.) 
of the Marsupial! tribe. iV. Diet. iVJIist. AVit. xxi. 2'2'2. Mucli liglit has recentiy 
been thrown on the history of Acarus Scalfici by ^l. A. Dughs, who regards it as 
forming the distinct genus Sarcitptes (Ann. tie Sri. Nat. 2nd. Serie^ iii, 25o.), and by 
MM. Baude, Reiiiiucci, bc^illot, and Biainville, the last of whom has given a critical 
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But besides these Acarine diseases, there seems to be one (ugJfW with 
Linne we regard the plague as of this class') more fearful and fltaf than 
them all. You will, perhaps, conjecture I am speaking of that .describeil 
by Aristotle and Sir E. Wilmot as the P/it/iiria.sis, and your conjecture 
will be right. But some think, and those men of merited celebrity, that 
viHes have nothing to do in these and similar cases, , for that viaggots 
were the parasites mistaken for lice. This, from the passage ai)ove 
quoted, appears to have been Dr. Willan’s opinion, to which, in the letter 
so often referred to, Dr. Bateman subscribes, adding as a reason lor ex- 
cluding mites from being concerned, that “ they are too minute, and 
never have been seen in such nunibers as to be mistaken for lice.** But 
both vary in size, some of the former being larger than some of the latter. 
And allowing them to be ever so minute, yct||When they issue in swarms, 
as mites from a cheese, they would be very visible, were it only fj'om 
their motion. Besides, as they arc furnished with legs, their motions 
resemble those of lice infinitely more than do the contortions of nd^gots. 
So that a mite would be deemed a louse much sooner by an unentoino- 
logical observer than would a maggot. Whether mites have ever been 
seen in such numbers as to be mistaken for lice, is the point in question, 
and therefore, by itself, cannot be admitted for a valid argument. Tlioiigli 
Acarun Scafjwi does not appear to swarm in ordinary cases, yet this is 
certainly no reason why other species may not do so. Where it has 
once made a settlement, bow incredibly, and in bow short a space of time, 
does the Siro or chccse-mite multiply ! Acariia drsfrurlor and many other 
species are equally rapid in their increase. — Millions of lice are said by 
Lafontaine, whom Heiniann calls a very exact describer, to show tbemselvcs 
in Piica polonicay on the third day of the disease*^; but wbetlnr the last- 
mentioned author be correct in thinking it more probable that they are 
mites^, I have not the means of judging. 

I shall now produce two instances where mites were evidently cpn« 


cerned. Dr. Mead, from the German Eplienurides, relates the misentbll^ 
case of a French nobleman, from whose eyes, nostrils, moutli, and urinary 
passage, animalcules of a red colour, and excessively minute, bixjke forth 
day and night, atteiideil by the most horrible and excruciating p^ins, and. 
at length occasioned liis death. The account further says, that tlj^y 
were produced from his corrupted blood. This was probably % 
originating in their red colour; but the whole history, whether Ve 
sider the size and colour of the animals, or the places from which jHftV 
issue, is inapplicable to hrv<c or maggots, and agrees very well 'jilSfli 
mites, some of which, particularly LepTns anlumnalis, are of a brigli| fei 
colour. The other case, and a very similar one, is that rccor(M;%v 
Mouffet of Lady Penruddock, concerning whom he expressly t^^ 
that Acari swarmed in every part of her IToily — her head, eyes, no/ 
gums,, the soles of her feet, &c., tormenting her day and night, till, ; 
of every remedy, all the flesh of her body being consumed, she 
length relieved by death from this tcrrihle state of suflering. 
attributes her disease to the Acarus Scabiei, but from the syioj)t(ji 


history ot this parasite in lu.s r<»port in the JVonv. Ann, du Mus. iv. 213, wtb also 
Kaspnil s M rmoire Comparatif mr VHht. Nat de Vlnsecte <Ut la Gak, f ^ 
^}Amoen. Ac. ubi supr. 101. 

"" .ites de Qarurffie, &c, Leip-^^Ig, 1702. 3 AjS^^.7^ * 
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fatal result, it seems to have been a different and much more terrific animal. 
He supposes in this instance the insect to have been generated by drink- 
ing goat’s in ilk too copiously. This, if correct, would lead to a conjecture 
that it might have been the A, Lactis L.^ 

These cases 1 hope will satisfy you that mites, as well as lice, are the 
cause of diseases in the human frame. This, indeed, as has been before 
observed, is allowed on all hands with respect to that of the itch ; and it 
is, certainly, not more improbable that man should be exposed to the 
attack of several species of this genus, than that three or four kinds of 
Pcdiculus should infest him. If you arc convinced by what I have written, 
you will concur with me in thinking that the one are as much entitled to 
give their name to the disease which they produce as the other ; and the 
term Acariash^ by w’hich, with due reverence to medical men, I propose to 
distinguish gencrically all acarine diseases, will not be refused its place 
amongst your Genera Alorborum. 

1 shall now proceed to the remaining class of diseases mistaken for 
Plithiriasis ; those, namely, which are produced by hrvee. There are two 
terms employed by ancient authors, Enhe {EvXm), and Scol(\r 
which scorn jiroperlv to denote larv 2 B ; hut there is often such a want of 
precision in the lar^age of winters unacquainted with Natural History, 
that it is very difficult to make out what objects they mean; and ex- 
pressions which, strictly taken, should be understood of larvae, may pro- 
bably have sometimes been used to denote the cause of either the peilicular 
or acarine disease, EulcCy which term, though given by Hesychius as 
synonymous with ScoUw^ is by Plutarch used as of different import^, seems 
npopcrly to mc^n those larva* w'hich arc generated in dead carcases, at 
least so. Homer has more than once applied it®: it is therefore a word of 
a much more restricted sense than Scolex^ which probably belongs to the 
larva* of every order of insects : for so Aristotle employs it, when he says 
that all insects proilucc a ScoleXy or are larviparoiis.^ Yet w^hen Homer 
conipar^IJar[)alion stretched dead upon the ground to a Scohw^, it should 
seem a^Wjie used the word for an earth-worm, which Aristotle commonly 
calls figurative periphrasis, “ Entrails of the earth.” In the Holy 
Scriptiq^Jlhis word is used to signify larva which prey upon and are the 
tonncnl^f living bodies."^ It may on this account, perhaps, be regarded 
as geubfal^' nicauing such larvae, to whatever order or genus they belong. 

Dr. Mead, therefore, is most probably right wlien he considers tlic 
disease stated by the ancients to be caused by Eukc or Scolechcs, com- 
monly translated worms, as distinct from Phthiriasis ; and if so, tlie in- 
himran Pherctima, who swarmed with Enhe, and Herod Agrippa, w'ho 
was eaten JScolcchcs^, w'crc probably neither of them destroyed cither by 
Pediculi o»v Acari, but by larva3 or maggots. And w’hen Galen prescribed 
a remedy for u^ccrs inhabited by Scolcc/ws, observing that animals similar 
to those generated by putrid substances are often found in abscesses, he 

' A new species of nriito has just been described by M. Simon, which lives in the 
diseased and numial hair-sacs of man. MUlIeria Archiv. 1812, i». 278. 

* In Artaxerx. ® X* I* *500. cv. 1. il i. 

* Ta S* iifTOfxoi jravT« o’xa/XijxoToxii. De General, Animal, 1. 2. c. 1. 

* //. V. 1. 651, 6o5. 

® r»jf ivrtpoi. I)e Animal Incessu, c. 9, Ue General, Animal, 1. 3. c. 1 1. 

Mark, ix. 44. 46. 48. 

^ Sxo\)]xo^peuTOi'. Acts, xii. 23. 

£ 2 
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probably meant the same thing. The proper appellation of this genus of 
diseases would be Scokchiasis.^ i 

This dissertation may perhaps appear to you rather prolix and tedious ; 
yet to settle the meaning of terms is of the first importance. To inquire 
what ancient writers intended by the words which they employ, and 
whether such as have been usually regarded as synonymous are really so, 
may often furnish us with a due to some useful or interesting truth; and 
not seldom enable us to rescue their reputation from much of the censure 
which has been inconsiderately cast upon it. Because they did not know 
everything, or so much as we do, we are too apt to think that they knew 
nothiiif^. *^That they fell into very considerable errors, especially in subjects 
connected with Natural History, cannot he denied ; but then it ought. to 
be consitlered that they po.sse.s.sed scarcely any of tho.se advantages by 
which we arc enabled to penetrate into nature’s secrets. The want of the 
microscope alone was an edectual bar to their progress in this branch ui 
science. Yet, in some instances, when they took a gf'iieral view of a sub- 
ject, they appear to have had very correct ideas. This observation parti- 
cularly applies to the philosopher of Stagira, whose mighty mind and 
lyncean eye, in spite of those mists of prejudice and fable that enveloped 
the age in which he lived, enabled him in part to picr^througli the gloom, 
and comprehend and behold the fair outline that gives symmetry, grace, 
and beauty to the whole of nature’s form, though he mistook, or was not 
able to trace out, her less prominent features and minor lincameuts. 

It is now time to return from this long digression, which, however, is 
closely connected with the subject of this letter, to the point trom whi^li 
I deviated. Taking my leave ol the disgusting animals which gave rise to 
it, [ proceed to call \oiir attention to another of our pigmy tormentors 
(^ Pulcx irntans), which, in the opinion of some, seems to have been re- 
garded as an agreeable ratjicr than a repulsive object. “ Dear miss,** saul 
a lively old lady to a friend of mine (who had the misfortune to be con- 
fined to her bed by a broken limb, and was complaining that tliej.lB^as tor- 
mented her), don't you like Jlcas'/ Well, I think they are tlw prettiest 
little merry thirds in the world. — I never .saw a tiull flea in aftiny life.” 
The cclclirated Willoughby kept a favourite IJea, w hich used at Hilql^d times 
to be admitted to suck the palm of Ins hand ; and enjoyed thlftvprivilege 
for three months, when the cold killed it. And Dr. Townsoii, from the 
encomium which he bestows upon these vigilant little vaulter.s, as sup- 
plying the place of an alarum and driving us iroin the bed of sloth, should 
seem to have rcgardeil them with feelings much more complacent than 
those ol Dr, Clarke and his IHeiids, when their hojies of passing “one 
night free from the attacks of vermin ” were dianged into ile^pnir l)y the 
information of the laughing Sheik, that “the king of the ifeas held his 
court at Tiberius or than those of MM. Lewis and Clarke, w'ho found 
them more tormenting than all the other plagues of the Missouri country, 
where they sometimes compel even the natives to shift their quarters. If 
you unhappily view them even i.i this unfavourable light, and have Ibnml 
ordinary methods unavailing for ridding yourself of these unbidden guests, 
I can furnish you with u prohaUm cst recipe, which the firat-mentioned 
traveller tells us the liuiiganan shepherds (who seem to have been 

* Memoir by the L* v. F. W. Hope, containing a great number of cases of 

Scojtocuiasis, in the 2nd voiuiiio of the Trans, oj the Knt, Sac, oj ^London, 
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stupidly insensible to their value as alarums) find completely effectual to 
put to fli^iht these insects and their neighbours the lice. This is not, as 
you may be tempted to think, by a remarkable attention to cleanliness. — 
Quite the reverse. They grease their linen with hog’s lard, and thus 
render themselves disgusting even to fleas! If this does not satisfy, I 
have another recipe in store for you. You may shoot at them with a 
cannon, as report says did Christina queen of Sweden, whose piece of 
artillery, of Lilliputian calibre, which was employed in this warfare, is still 
exhibited in the arsenal of Stockholm.' But, seriously, if you wish for an 
effectual remedy, that prescribed by old Tusscr, in the following lines, will 
answer your purpose : — 

** While wormwood hath seed, get a handfull or twaine, 

To save against March, to make flea to refraine : 

Whoic chamber is sweepetl, and wormwood is strowii, 

Ko ffea for his life dare abide to be known.” 

To this family belongs an insect, ahundant in the West Indies and South 
America, the attacks of which are infinitely more serious than those of the 
common flea. You. will readily conjecture that 1 am speaking of the 
celebrated C/ii^oe oPJi^ge‘r.s^ called also X^fgtuiy Tungnfty and Piquc‘^ (Pulcjc 
{Sm'Cop,y///(/] pc7ictra?is), one of the direst personal pests with which the sins 
of man have been visited. All/lispiites concerning the genus of this insect 
would have been settled long before Swartz’s time (who first gave a satis- 
factory description and figure of it, proving it to he a Ph/<\v, as has been 
observed above), had success attended the patriotic attempt of the Ca- 
pychiii I’riar recorded by Walton in his Ilistorr/ of SL Domingo^ who 
brought away with him from that island a colony of these animals, which 
he permitte d to establish themselves in one of his feet ; hut unfortunately 
for himsedf, and for science, the foot entrusted with the precious deposit 
mortified, was obliged to be amputated, and with all its inhabitants com- 
mitted to tlie waves. According to Illloa, aiul bis ojiinion is confirmed by 
Jusxieu, tliero are two South American .species of this mischievous insect. 
It is described as generally attacking the feet and legs^, getting, without 
being felt, between the skin and the flesh, usually under the nails of the 
toes, where it nidificates and lays its cgg.s, which previously swell out the 
abdortien to a great size ; and if timely attention be not paid to it, wliicli, 
as it occasions no other uneasiness than itching (the sensation at first, 1 am 
assured, is rather pleasing than otherwise), is sometimes neglected, it mul- 
tiplies to .such a degri.*e, as to he attended by the most fatal consequences, 
often, as in the above instance, rendering amputation necessary, and some- 
times causing death.* The female slaves in the West Indies are frequently 
employed %o extract these pests, which they do with uncommon dexterity. 
Varico, so celebrated in prose and verse, performed this kind office for 

* Linn. Lacft., Lapp, iv. 32. note *. 

* Latreilln after |)** Geer (vii. supposes the Pique, .'iini Xigua of Ulloa to be 
S}nu)nyiiiou-< with Ixodes americanm^ L. Hist. Nut. vii. 3(vl.; but it is evitlent from 
fJUou's (ieseriptions ( Votf. i. G3. Engl. IVans.) that they are syiionynious with tlie 
Chigoe^ or Put ex penetrans. 

* Captain Hancock, lato commander of His Majesty’s ship the Fpudroyant, to 
whose rriendly exertions lam indebted for one cf the finest collections of llrazil iii- 
Rc«‘t8 ever bro*ught to England, informs me that they will attack any exposed part 
of the body. He had them once in his hand. 
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honest Ligon, who says, in his History of Barhadoes, have had ten 
{Chegoes') taken out of my feet in a morning, hy,the most unfortunate 
Yarfco, an Indian woman/’ ^ Humboldt observes, “ that the whites born 
in the torrid zone walk barefoot with impunity in the same apartment 
where a European receintly landed is exposed to the attack of this animal. 
The Nigita therefore distinguishes what the most delicate chemical analysis 
could not distinguish, the cellular membrane and blood of a European 
from those of a creole white.”® 

You have already, perhaps, been satiated with the account before given 
of our enemies of the /Icarus tribe ; there are a few, however, which 
I could not with propriety introduce there, as they do not take up 
their abode and breed in us, which nevertheless annoy us considerably. 
One of these is a hexapod so minute, that, were it not for the uncommon 
brilliancy of its colour, which is the most vivid crimson that can be con- 
ceived, it would be quite invisible. It is known by the name of the 
harvest-bug (Leptus autimnalis), and is so called, 1 imagine, from its attack- 
ing the legs of the labourers employed in the harvest, in the flesh of which 
it buries itself at the root of the hairs, producing intolerable itching, 
attended by inflammation and considerable tumours, and sometimes even 
occasioning fevers.^ — A similar insect is found in Brazil, abounding ip the 
rain}^ season, particularly during the gleams of sunshine, or fine days^Iiat 
intervene, as small as a point, and moving very fast. These animals get 
upon the linen and cover it in a moment ; afterwards they insinuate them- 
selves into the skin and occasion a most intolerable itching. They are with 
difliailty extracted, and leave behind them large livid tumours, which sub- 
side in a day or tw o. An insect very tormenting to the wood-ciitters a^d 
the settlers on tlie Mosquito shore and the bay of Honduras, and called by 
them t/ze doctor, is thought to be synonymous with this.'^ — More serious 
consequences have been known to follow the bite of another mite related 
to the above, if not the same species, common in Martinique, and called 
there the BUe rouge. When oitr soldiers in camp were attacked by this 
animal, dangerous ulcers succeeded the symptoms just mentioned, which, 
in several cases, became so bad, that the limb affected was obliged to be 
taken off.^ 

1 was once collecting insects in Norwood, near London, when my hands 
were covered by a number of small hungry ticks, which were .so greedy 
after blood, that they penetrated deep into my flesh, giving me no little 
pain ; and it was not without difficulty tliat 1 extracted them. I suspect 
that this was the dog-tick {Ixodes llicmus) which is often found on plants ; 
but I am not certain, as I neglected to examine it, rny attention at that 
time being almost wholly given to Coleoptcra, Lyonnet seems to have been 
attacked, in one of his entomological excursions, by the same or a similar 
insect, which he broke, so firmly had it fixed itself, in endeavouring to 

1 r. 65. 

* Personal Narratire, E. T. v. 101. See Mr, Wcstw’oorrs description of this in- 
sect (which, as befijre observed, he has sepauited as a distinct genus under the nanio 
of Sarcopz^ylia penetrans) in Trans. Ent. Soc. I^nd. ii. ltd). ; and also Mr. Sell'ii 
obvServation.s on its econorn;/ and habits, ii. lOG. 

* Natural MisceU. ii. t. 42. 

^ Lindley in the Boyal Military Chronicle for March 181.5, p. 459. 

f I owe this infonnatior to the late Robinson Kittoe, Esq., formerly Clerk of the 
Cheque in the King’s Y&' i* Woolwich* 
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extract it ; and he was obliged to lay open the place, lest an abscess should 
be formed.^ But tlie worst of all the tick tribe is the American {Ixodes, 
ameriCdf^us) described by Professor Kalni. This insect, wliicli is related 
to- the preceding, is found in the woods of North America, and is equally 
an enemy to man and be;ist. They are there so infinitely numerous, that 
if yoii sit down upon the ground, or upon the trunk of a tree, or walk with 
naked feet or legs, they will cover you, and, plunging their serrated rostrum 
into the bare places of the body, begin to suck your blood, going deeper 
and deeper till they are half buried in the flesh. Though at first they occa- 
sion no uneasiness, when they have thus inatie good their settlement, they 
jjroduce an intolerable itching, followed by acute pain and large tumours. It 
is now extremely difficult to extract them, the animal rather suffering itself 
to be pulled to pieces than let go its hold ; so that the rostrum and head, 
being often left in the wound, produce an inflammation and suppuration 
which render it deep and dangerous. These ticks are at first very small, 
sometimes scarcely visible, but by suction will swell themselves out till 
they arc as big as the end of one’s finger, when they often fall to the 
ground of themselves.^ The serrated haustcllum of the ticks, which, like 
the barbed sting of a bee, cannot be extracted unless the animal co-operates, 
is well vvortli your inspection ; and the species which infests our dogs is 
so common that you will have no difficulty in procuring one for ex- 
amination.^ 

I have now introiluced you to the principal insects of the Aptcra order 
of Limie, which, in spile of all his care and all his power, assail the lord 
of the creation, and make him their food. Yon will here, however, 
porhaps accuse me of omitting one very prominent annoyer of our comfort 
and repose, which you think belongs to this tribe — the bed-bug {Cimex lec^ 
iularms). When you are a more practised entomologist, you will see 
clearly that this, though it has no wings, appertains to another order : 
nevertheless it may be introduced here without impropriety. Though now 
(00 common and well known in this country, it was formerly a rare insect, 
i lad it not, two noble ladies, mentioned by Mouffet, would scarcely have 
been thrown into such an alarm by the appearance of bug-bites upon them; 
v.liich, until their fears wore dispelled by their physician, who happened 
also to be a naturalist, they considered as nothing less than symptoms of 
the plague. Being shown the living cause of their fright, their fears gave 
place to mirth and laughter.^ Commerce, with many good things, has also 
introduced amongst us many great evils, of which noxious insects form no 
small part ; and one of her worst presents were doubtless the disgusting 
animals now before us. They seem, indeed, as the above fact proves, to 
liave been productive of greater alarm at first than mischief, at least if we 
may jiylge from the change of naine which took place upon their becoming 
common. Their original English name was CV/mt 7 /f or WalUlouse^'* \ and 
the term which is a Celtic word, signifying a ghost or goblin, was 
Applied to them after Ray’s time, most probably because they were con- 

* Lesser L, ii. 222. note *. * * Dc Gi’cr, vii. 151. ICO. 

® The renowned venomous bug of Persi.! {MaVch de Mumtk) has been nsoci taincd 
to be a species of Argos by Count Fischer de Waldheim. 

^ Ilteutr. Ins. 270. This happened in 1503; which circumstance refutes South - 
all’s opinion that bugs were not know n in Kngland before 1670. 

* Rai, Hist, Bis, 7, Mouifet, 269. They were called also /noiez, from the French 
piinake. 
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sidered as terrors by night.” ^ But however horrible bugs may have been 
in the estimation of some, or nauseating in that of others, many of the 
good people of London seem to regard them with the greatest apathy, and 
lake very little pains to get rid ot them ; not generally, however, it is to be 
hoped, to such. an extent as the predecessor of a correspondent in 
Nicholson's Joimml, who found his house so dreadfully infested by them, 
that it resembled the Banian hospital at Surat ^ all his endeavours to 
destroy them being at first in vain. And no wonder; for, as he learned 
from a neiglibour, his predecessor would never suffer them to be disturbed 
or his bedsteads to be removed, till, in the end,, they swarmed to an 
incredible degree, crawling up even the w'alls of his drawing-room ; and 
after his death millions were found in his bed and chamber furniture.^ 

Tlie winged insects of the order to which the bed-bug belongs, often 
inflict very painful wounds. — I was once attacked by a small species, near 
Cimex Kemoritm L. (Hyhphila K.), which put me nearly to as much torture 
as the sting of a wasp. The water boatman (^Nolouecta fflauca), an insect 
related to the Cimicidce^ which always swims upon its hack, made me suffer 
still more severely, as if I liad been burned, by the insertion of its rostrum ; 
but the wound was not followed liy any inflamniatidn ; atul long before me 
Willoughby had made the same discovery and ol)s*ervation.* St. Pierre, in 
his Vopage to JMatiritiuSf mentions a species of bug found in that island, 
the bite of which is more venomous than the sting of a scorpion, and is 
succeeded by a tumour as big as the egg of a pigeon, which continues for four 
or five days."' You are well acquainted with the history and properties of 
the liaia Torpedo and Gpmnotiis electrints : but I dare aver, have no idea 
that any insect possesses their extraordinary powers. — Yet I can assure 
you, upon good authority, that Uediivius servntiis, commonly known in the 
West Indies by the name of the whecl-bng^ can, like them, communicate an 
electric shock to the i)crson whose flesli it touches. The late MajoN 
geiieral Davis, of the Royal Artillery, well known as a most accurate 
observer of nature, aiitjan indefatigable collector of her treasures, as well 
as a most admirable painter of them, once informed me, that when abroad, 
having taken up this animal and placed it upon his hand, it gave him a con- 
siderable shock, as if from an electric jar, with its legs, which he felt as 


Hence our English word Bucf-hear, In Matthews’s Ifihle, Ps. xci, 5. is ren- 
dered, “Thou shalt not nede to be afrai'l of any hutja by night.” The. word in this 
sense ofteiis occurs in Sliak.speare, IVlnUtr's Tuh^ act lii. sc. 2, «*?. 7/c«. VL act v. 
sc. 2. Hamlet, act v. sc. 2. Sec Douce’s Jlluslratinns of Shakspeara, i. in quotiiis;' 
which work it may be obsen'ed that the author wa.s a zealous entomologist, (/>//<; 
in Annual Obitiuiry.') 

* The Banian ho.spital at Surat is a most remarkable institution. my vi.sit, 
the hospital contained horses, mules, oxen, sheep, goat.s, monkcy.s, poultry, pigeons 

‘ and a variety of birds. The most extraordinary ward was that appropriated to rat ^ 
ami mice, hmjs, and other noxious vermin. The overseers of the ho.spital frequently 
liire beggars from the streets, f<ir a stipulated sum, to pas.s a night amongst the //ca-s 
lice, and hugs, on the expre.ss condition of suflciing them to enjoy their feast without 
molestation. Forbes’s Oriental Menioirs. 

5 Nicholson’s Journal, xvii. 40, 

** Proboscis in cutem iutru.sa acerrimum dolorem excitat, qui tamen brevi ecssat. 
Rai, Uht Ins, 68, 

* The Benchucha, or great black bug of the Pampa.s of South America, a species vf 
Beduvius, is a far more obnoxious species than our common bed-bug. Sw C. Dai- 
win’$ Personal Narrative, iii. 403. 
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high as his shoulders ; and, dropping th6 creature, he observed six marks 
upon his hand where the six feet had stood.^ 

You may now possibly think that I have nearly gone through the cata- 
logue of our personal assailants of the insect tribes. If such, however, is 
^ our expectation, I fear you will be disappointed, since I have many more, 
and some tremendous ones, to enumerate : but as a small compensation 
for such a detail of evils and injuries to which our species is exposed from 
foes seemingly so’ insignificant, and of acts of rebellion of the vilest and 
most despised of our subjects against our boasted supremacy, the objects 
to which I shall next call your attention are not, like most of our apterous 
enemies, calculated to excite disgust and nausea when we seei them or 
speak of them ; nor do they usually steal upon us during the silent hours 
of repose (though I must except liere the gnat or mosquito), but are many 
of them very beautiful, and boKlly make their attack upon us in open day, 
when wc are best able to defend ourselves. Borne on rapid wings, 
wherever they find us, they endeavour to lay us under contribution, and 
the tribute they exact ds our blood. Wonderful and various are the 
weapons that enable tlicn» to enforce their demand. What would you 
think of any large animal that should come to attack you with a tremen- 
dous apparatus of knives and lancets issuing from its mouth ? Yet such 
arc the instruments by means of which the fire-eyed and blood-thirsty 
horse-fly {'rabaniis L.) makes an incision in your flesh ; and then, forming a 
siphon of them, often carries off many drops of your blood.^ The pain 
they indict, when they o[)en a vein, is usually very acute. A fly of this 
kind not rxily occasioned Mr. Sheppard considerable pain by its bite, 
but also prodncetl swelling and blackness round one eye ; and the flesh of 
his check and chin was so enlarged from it as to hang down. And 
Mr. W. S. MacLcay thus describes to me the annoyance he suffered from 
one of them. “ I went down the other day to the country, and was fairly 
driven out of it by tlio llceniatopota pluvUduiy which attacked me with such 
fury, that although I did not at last venture beyond the door without a 
veil, my face and hands were swelled to that degree as to be scarcely yet 
recovered from the eflccts of their venom. I w as obliged, on niy return to 
t^wn, to stay two days at home. Whenever this insect bites me it has 
this effect, and I have never been able to discover any remedy for the 
torture it puts me to.” In this country, liowevcr, the attacks of these 
flies are usually not frequent enough to make them more than a minor 
‘‘misery of hunuin life;” but the burning-fly {bruht') or sand-fly of Ame- 
rica^ and the . West Indies, which seem to be the same insect, causes a 
much more intoleralilo anguisli, which has been compared to what a red- 
hot needle or a spark of fire would occasion ns to endure. Lambert, in 
y * 

1 Two similar instances of effects on the human system, resembling electric 
shock.s, produced by insects, have been communicated to the Entomological Society 
by Mr. YarreU; one, mentioned in a letter from Lady de Grey, of Groby, in whicli 
the shock was caused by a beetle, one of the common Klaterida:^ and extended from 
the hand to the elbow on suddenly touching the insect ^ the otlier caused by a large 
hairy lepidopterous caterpillar, picked up in South America by Capt. Blakeney, R.N., 
who felt on touching it a Konsation extending up his arin^ similar to on electrit* 
shock, of such force that he lost the use of the arm for a time, an<l his life was even 
considered in danger by his medical attendant.. {Trans, Ent, Soc, Lond, iii. proc. 
viii. xxiii.) 

* One took eight drops from Reaumur, iv. 250, 

3 Bartram’s Travels, S83. 
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his Travels through Canada^ &c. says, “ They are so very small as to be 
hardly perceptible in their attacks ; and your forehead will be streamin'/ 
with blood before you are sensible of being amongst them';” — and Cap- 
tain Back, in his Journey to the Arctic Sea (p. 117.), speaking of the 
misery otcasioned by these little tormentors, the hridots (including also 
mosquitos), observes, “ There is certainly no form of wretchedness 
among those to which the chequered life of a Voyageur is exposed, at once 
so great and so humiliating, as the torture inflicted by these puny blood- 
suckers. To avoid them is impossible. At last, subdued by pain and 
fatigue, he throv/s himself in despair with his face to the earth, and half 
suflbeated in his blanket, groans away a few hours of sleepless rest.” VVe 
have one species {Slomoxys calcitrans)^ alluded to in a former letter, as so 
nearly resembling the common house-fly, w^hich, though its oral instru- 
ments are to appearance not near so tremendous, is a much greater tor- 
ment than the horse-fly. This little pest, I speak feelingly, incessantly 
interrupts our studies and comfort in showery w'eather, making us even 
stamp like the cattle by its attacks on our legs; and, if we drive it away 
ever so often, returning again and again to the charge. In Canada they 
are infinitely worse. “ I have sat down to write,” says Lambert (who 
though he calls it the house-fly, is evidently speaking of the Stomox 3 \s), 
“and have been obliged to throw aw'ay my pen in consequence of their 
irritating bite, which has obliged me every moment to raise mv hand to 
my eyes, nose, mouth, and cars in constant succession. When t could no 
longer write, I began to read, and was always obliged to keep one hand 
constantly on the move towards my head. ISometimes in the course of a 
few minutes I would take half a dozen of my torn)entors from my lip^, 
between which I caught them just as they perched.” ^ 

Tile swallow-fly (Craterina Iliru?ulmk^), whose natural food is the bird 
after which it is named, has been known to make its repast on the human 
.species. One found its way into a bed of the Rev. R. SSheppard, where it 
first, for several nights, sorely annoyed a friend of his, and afterwards 
himself, without their suspecting the culprit. After a close se.tirch, how- 
ever, it was discovered in the form of this fly, which, forsaking the nest. of 
the swallow, had by some chance taken its station between the sheets, 
and thus glutted itself with the blood of man. — In travelling between 
Edam and Purmerend in North Holland (July 21. 1815), in an open 
vehicle, I was much teased by another biriT-fly (Or 7 tttliomyia avicnlaria) 
(two individuals of which 1 caught) alighting on my head, and inserting its 
rostrum into niy flesh. — Mr. Sheppard remarks, as a reason for this dere- 
liction of their apjiropriate food, that no sooner does life depart from the 
infest than they immediately desert it ami take flight, 
alighting upon the first living creature that they meet with ; which if it be 
not a bird they soon quit, but, as it .should seem from the above facts, 
not before they have made a trial hbw it will suit them as food. 

But of all the insect-tormentors of man, none are so loudly and uni- 
versally complained of as the species of the genus Cidcx L., whether known 
by the name of gnats or mosquitos.^ Pliny, after Aristotle, distinguishes 


1 i. 127. The West India sand-fly was noticed hv the lattf Robinson Kittofi.'Esq., 

vrho however didnot recollect their fetching blood ' ^ 

I 126. 5 See Curtis’s Hrit. Ent 1 . 122. 

’ It mis been genera! supposed by naturalists, that the Mosquitos of Amerkft 
belong to the Linnean genus Culex; but the celebrated traveller Humboldt asserts 
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well between Hymenoptera and Diptera, when he says the former have 
their sting in the taily and the latter in the 7nouth ; and that to the one 
this weapon is given as the instrument of vengeance, and to the other of 
ividity.^ But the instrument of avidity in the genus of which I am 
5 peaking, is even more terrible than that of vengeance in most insects that 
[ire armed with it ; like the latter also, as appears from the consequent 
inflammation and tumour, it instils into its wound a poison ; the principal 
jse of which, however, is to render the blood more fluid, and fitter for 
juction. This weapon, which is more complex than the sting of hymeno- 
f)terous insects, consisting of five pieces besides the exterior sheath, some 
of which seem simply lancets, while others are barbed like the spicula of 
:\ bee’s sting, is at once calculated for piercing the flesh and forming a 
siphon adapted to imbibe the blood.* Tliere are several species of this 
Tenus whose bite is severe, but none is to be compared to the common 
^nat (Ciilex pipiens L.),if, as has been generally affirmed, it be synonymous 
with the mosquito (though, in all probability, several species are con- 
founded under both names) ; and to this, the most insatiable of blood- 
suckers, I shall principally direct your attention.^ 

In this country they arc justly regarded as no trifling evil ; for they 
follow us to all our haunts, intrude into our most secret retirements, assail 
js in the city and in the country, in our houses and in our fields, in the 
mn and in the shade ; nay, they pursue us to our pillows, and eithe»*keep 
IS awake by the ceaseless hum of their rapid wings (which, according to 
:hc Baron C. de Latour, are vibrated 3000 times per minute^), and their 
ncessant endeavours, to fix themselves *upon our face, or some uncovered 
)arj of our body ; or if in spite of them we fall asleep, awaken us by the acute 
)ain which attends the insertion of their oral stings ; attacking with most 
ividity tlie softer sex, and trying their temper by disfiguring their beauty. 
Out although with us they are usually rather teasing than injurious, yet 
ipon some occasions they have approached nearer to. the character of a 
)iague, and emulated with success the mosquitos of other climates. Thus, 
ivc are told that in the year 1736 they were so numerous, that vast 
columns of them were seen to rise in the air from Salisbury Cathedral, which 
It a distance resembled columns of smoke, and occasioned many people to 


hat the term Mosquito^ sifinifying a little fly, is applied there to a Simulium Latr. 
[SimuUn^lQig.'), and that the OwZ/ces, which are equally numerous and annoying, are 
■ailed ZancudoeSy wliich means hmy leys. The former, ho says, are what the French 
'all Monstiques, and the latter Marinyouins. {Fersonril Harrativey K, T. v. 93.) Ilum- 
>oldt’s remark, however, refers only to South America; Mr. Westwood informing us 
liiat Mosquito is certainly applied to a species of Culex in the United States, the in- 
labitants giving the name of bfack-fly to a small Simtdiunu See ** An Introduction 
the Modern Classification of Insects, by J. 0. Westwood, F.L S.” 2 vola. I-.ond. 
1839 — 1811 (ii. 510.), a Avork invaluable to the entomologist both for its systematic 
letails and vast mass of original and collected facts relative to the affinities, habits, 
ind economy of in.sects. 

^ Plin. Ilist Nat. 1. xi. c. 28. Aristot. Hist. Animal. 1. i. c. 5. 

* Pliny was awai c of this double office of the proboscis of a gnat, and has well 
described it. **TeIiimvero perfodiendo ^tergori quo spiculavit ingenio? Atqin? ut 
In capaci, cum cerni non possit exilitas, ita reciproca geminavit arte, ut fodiendo 
acuminatum pariter sorbendoqucy fistulosum ess^t.” Hist. Nat. 1. xi. c. 2. 

® Humboldt has described several South American species. Personal Narraiitjef 
V. 97. note*. Engl. Tr. 

* Westwood, 3Fod. Clas. of Ins. ii. 609. 
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tliink that the catliedral was on fire. A similar occurrence, in like manner 
giving rise to an alarm of the church being on fire, took place in July I81‘J 
at Sagan in Silesia.' In the following year at Norwich, in May, at about 
six o’clock in the evening, the inhabitants of that city were alarmed by ilit 
appearance of smoke issuing from the upper window of the spire of the 
cathedral, for which at the time no satisfactory account could be given, but 
which was most probably produced by the same cause. And in the year 
in the month of August, they aijpeared in such incredible numbers 
at Oxford as to resemble a black cloud, darkening the air, and almost 
totally intercepting the beams of the sun. One day, a little before sunset, 
six columns of them were observetl to ascend from the boughs of an apple- 
tree, some in a perpendicular and others in an oblique direction, to the 
height of fifty or sixty fret. Their bite was so envenomed, that it was 
attended by violent and alarming itiflammation ; and one when killed usuallv 
contained as much blood as would cover three or four square inches of 
wall.* Our great poet Spetiser seems to have witnessed a similar appear, 
ance of them, which furnished him with the following beautiful simile: — 

** As when a swarme of gnats at eventide 
Oat of the felines of Allan doe ari.se, 

Their nuinnuring .small truin[K*t.s sowndon wide, 

AVliilc.s in the air their cln.st’riiiic army Hies, 

That as a cloud doth seem to dim the skie.s : 

Ne man nor beast may rest or take repast 
Tor their sharp wounds and noyous injuries. 

Till the lierce northcin wind with hliist’ring blast 
Doth blow them quite aw\iy, and in the ocean cast.” 

• 

In Marshland in Norfolk, as I learn from a lady who had an opportunity 
of personal in.spection, the inhabitants are so annoyed by the gnatsfthat 
the better sort of them, as in many hot climate.s, have recourse to a gmizt 
covering for their beds, to keep them oft’ during the night. Whether this 
practice obtains in other fen districts 1 do not know.^ 

But these evils are of small account compared with what other coiintrles, 
especially when w'e approach the poles or the line, are destineil to ^uH'er 
from them : for there they interfere .so much w'ith case and co^)fo^t, as tu 
become one of the worst of pests and a real misery of human Wc 
may be disposed to smile perhaps at the story Mr. Weld relates from 
General Washington, that in one place the musquitos were so powerful as 
to pierce through his boots^ (probably they crept within the boots) : hut 
in various regions scarcely auy thing le.ss impenetrable than leather can 
withstand their insinuating weapons and unwearied attacks, Gfie woultl 
at first imagine that regions where the polar winter extends itiicy reign 
would not be much annoyed by insects : but Jj^owever probable the suppo- 
sition, it is the reverse of fact, for nowhere arc gnats more .numerous. 
These animals, as well as numbers of the TipulancB of Latrcill^, seem cii* 

* Gcrmar’.s Magazm de Entomologies i. 1.37. 

* Philos. Trans. 1707, 111. a 13. I once witnessed a similar appearance at Shiil* 
stone in Kent. 

3 A .small British species of Ceratopogon (one of the midge family of Tipu/idv) 
occafiioually very troublesome by settling upon the uncovered parts of the body 
siickincr the blood. 

* Weld’s Travels^ 8vo. liditi 205. Yet Mouflet affirms the same ; “ Morsu criulek^ 
«t venenati, triplices cai:,_;as, imo ocreaSf item peiforautes.” 81, 



DIRECT INJURIES CAUSED BY INSECTS. 


61 


(lowed with the privilege of resisting any degree of cold, and of bearing any 
degree of heat, [n Lapland^thcir numbers are so prodigious as to be com- 
pared to a flight of snow when the flakes fall thickest, or to the dust of the 
earth. The natives cannot take a mouthful of food, or lie down to sleep 
in their cabins, unless they be fumigated almost to suffocation. In the air 
^ on cannot draw your breath without having your mouth and nostrils filled 
with them ; and unguents of tar, fish-grease, or cream, or nets sttep^d in 
fetid birch-oil, are scarcely sufficient to protect even the case- hardened 
cuticle of the Laplander from their bitc.‘ In certain districts of France, 
the accurate Reaumur informs us that he has seen people whose arms and 
legs have become quite monstrous from wounds inflicted by gnats ; and in 
some cases in such a state as to render it doubtfiil whether amputation 
would not be necessary.® In the neighbourhood of the Crimea the Russian 
soKliers are obliged to sleep in sacks to defend themselves from the 
mosquitos ; and even this is not a sufficient security, for several of them 
die in consequence of mortification produced by the bites of these furious 
blood-suckers. This fact is related by Dr. Clarke, and to its probability 
his own painful experience enabled him to speak. He informs us that the 
bodies of himself and his companions, in spite of gloves, clothes, and 
handkerebiefs, were rendered one entire wound, and the consequent 
excessive irritation and swelling excited a considerable degree of fever. 
In a most sultry night, when not a breath of air was stirring, exhausted by 
fatigue, pain, and beat, be sought shelter in his carriage; and though 
almost suffocated, could not venture to open a window for fear of the 
mosquitos. Swarms nevertheless found their way into his hiding-place; 
and, hi spite of the handkerchiefs with which he had bound up his head, 
filled liis mouth, nostrils, and ears. In the midst of his torment he suc- 
ceeded- in lighting a lamp, vvh.ch was extinguished in a moment by such a 
prodigious number of these insects, that their carcases actually filled the 
glass chimney, and formed a large conical heap over the burner. The noise 
they make in flying cannot be conceived by persons who have only heard 
gnafs in Ihiglaiul. It is to all that hear it a most fearful sound.® Travel- 
lers and mariners who have visited w'armer climates give a similar account 
of the torments there inflicted by these little demons. One traveller in 
Africa complains that alter a fifty miles journey they would not suffer him 
to refet, and that his face aiul hands appeared, from their bites, as if he 
was i^fected with the small-pox in its worst stage.'' In the East, at Ba- 
tavia, Dr. Arnold, a most attentive and accurate observer, relates that their 
l)it() is the most venomous he ever felt, occasioning a most intolerable 
itching, which lasts several days. The sight or sound of a single one either 
prevented him from going to bcil for a whole night, or obliged him to rise 
many tii^es. This species^wliich I have examined, is distinct from the 
coininon gnat, and appears to be nondescript. It approaches nearest to 
C. annulatiiSy but the wings arc black and not spotted. And Cajitain 
Stedman in America, as a proof of the dreadful state to wdiich he and his 
soldiers were reduced by them, mentions that they were forced to sleep 
'vitli their heads thrust into holes made in the earth with their bayonets, 
and their necks wrapped round with their hammocks.® 

' Acevbi’s Travels, ii. 6. 34, 35. 51. Linn. Flor, Lapp, 380, 881. Lack. Lapp. ii. 
108. D© Geer, vi. 803, 304. ® Keaum. iv. 573. 

® Dr. Clarke’s Travdsy i. 888. ’ ^ Jackson’s Marocco, 57. 

® Travels, ii, 03, Mr. W. S. Macl.<eav, in a letter I received from him, ob- 
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From Humboldt also we learn that “ between the little harbour oi 
Higuerote and the mouth of the Rio Unare the wretched inhabitants Jire 
accustomed to stretch themselves on the ground, and pass the night buried 
in the sand three or four inches deep, leaving out the head only, which they 
cover with a handkerchief.” This illustrious traveller has given an ac* 
count in detail of these insect plagues, by which it appears that amongst 
thcia there are diurnal, crepuscular, and nocturnal species, or genera : the 
Mosquitos or Simtilia flying in the day; the Tempora7teros^ probably a kind 
of CulcXj flying during twilight ; and the Zanciidos or Culices in the night. 
So that there is no rest for the inhabitants from their torment day or night, 
except for a short interval between the retreat of one species and the attack 
of another. We learn from this author that the sting or bite of the 
Simuliiun is as bad as that of the Stomoxps before noticed.^ 

The Rhagio Columhaschensis of Fabricius, a native of Banat and the 
adjacent parts of the banks of the Danube, is a species of Simulium, and 
one of the most obnoxious of all the insects which attack man and do- 
inestic animals. fSee Kbllar’s work on Obnoxious Insects ; a translation 
of part of which, by the Misses Loudon, has recently been published. 
The work of Pohl and KdlUir on the obnoxious insects of Brazil also 
contains many notices of their attacks upon man.), 

■ It is not therefore incredible that Sapor, king of Persia, as is related, 
should have been compelled to raise the siege of Nisibis by a plague of 
gnats, which, attacking his elephants and beasts of burthen, so caused the* 
rout of his arm}’, whatever we may think of the miracle to which it wiis 
attributed^; nor that the inhabitants of various cities, as Mouflet has col- 
lected from different authors ^ should, by an extraordinary nuiltiplicatiou 
of this plague, have been compelled to desert them ; or that by their 
power to do miscliief, like other conquerors who have been the torment oi' 
the human race, they should have attained to fame, and have givei» their 
name to bays, towns, and even to considerable tcrritoiies.* 


f^erved, speaking of his residence at the Havana. “Tlic disagreeables are ant^. 
scorpions, mygalcs, and inosciuitos. The latter were quite a pest on my lii't 
arrival within the tropics ; but now I mind tliem about as much as I did in 
England.” 

1 Humboldt’s Personal Narrative^ K. T. v. 87. Most writers by the term me?- 
quitos mean gnats ; and for tlicm it is cliictiy employed, but may be regarded as 
including both plagues. 

*»Theodorit. Hist, Heel, 1. il. c. 30. 

5 JMoullet, 85. Amoreux, 119, 

4 Wz. 3Iosquito 13ay in St.Christopher’.s; Mosquitos^ a town in the Island of 
Cuba; and the Mosquito country in North America. Timugh in many cases it may 
be impossible to prevent the attacks of gnats, it ^sertain that a little rare wouM 
often secure the inmates of houses, distant from sfignant waters, from these pests 
for which they have solely to thank their open water-tubs or ci.sternH in their gar- 
dens, in which they are constantly breeding. Dr. Franklin, wliose admirable 
of minute observation embraced ail subjects, long since pointed this out, and I niy.-^ it 
found that the gnats which so annoyed us in the house we ociMipied at Pisa late in ilf’ 
autumn of 1830, as to require gauze mosquito curtains to all the beds, (hough it v 
far distant from the river or any pond, all proceeded from an open ornamental st^iH’ 
cistern in the garden, CMistantly left half full of water; and lam persuaded tl.d 
to a similar cause may be chiefly attributed the gnats so often found in continentnl 
towns not situated near to canals or stagnant pools. The remedy is equally obvious ued 
easy. Either open water- tubs and cisterns should be proscribed, or a few small 
kept in them to destroy tiv- larvajof the gnats as fast as they breed. Trees being 
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And now, which seems to you the greatest terror, that the forest should 
resound with the roar of tlie lion or the tiger, or with the hum of the 
mat ? Which evil is the most to be deprecated, the neighbourhood of these 
'crocious animals, terrible as they are for their cruelty and strength, or to 
ive amidst the polar or tropical myriads of mosquitos, and be subject to 
;he torture of their incessant attacks ? When you consider that from the 
)ne, prudence and courage may secure or defend us without any matfjrial 
mcrifice of our daily comforts; while to be at rest from the other, we 
mist cither render ourselves disgusting by filthy unguents, or be suffocated 
)y fumigations, or be content to be bound, head, hand, and foot, shut out 
Vom the respiration of the common air, and even thus scarcely escape 
roni their annoyance ; you will feel convinced that the former is the more 
olerable evil of the two, and be inclined to think that those cities, from 
kvliich the lions were driven away by the more powerful gnats, were no 
Treat gainers by the exchange.^ With what grateful hearts ought the pri- 
vileged inhabitants of these happy islands to acknowledge and glorify the 
Toodness of that kind Providence w'hich has distinguished us from the 
loss favoured nations of the globe, by what may be deemed an immunity 
from this tormenting pest ! for the inroads which they make on our 
comfort, when contrasted with what so many other people of every climate 
suffer from them, are mere nothing. When we behold on one side of us 
the ravages of the wide-wasting sw'ord, on another those of infectious 
disease or pestilence, on a third famine destroying its myriads, and on a 
fourth life rendered uncomfortable by the terror of “noisome beasts,” and 
the attack of noxious insects ; and when we look at home and see every 
one^eating his bread in peace, protected in his enjoyments by equal law's 
without fearing the sword of the oppressor ; not scourged by pestilence or 
fainine, exposed to the attack of no ferocious animal, and comparatively 
sj)eaking but slightly visited by the annoyance of insect tormentors ; ami 
especially w hen we further rcffect that it is his mercy and not our merits 
which has induced him thus to overwhelm us with blessings, while other 
countries have been made to drink deep of the cup of his fury, we shall 
see reason I’or an increased degree of thankfulness and gratitude, and, 
instead of repining, be well content with our lot, though our otFenccs 
have i.ot wholly been passed over, and wc have been “beaten with few' 
stripes.” 

Besides the insects that seek to make us their food, there are others 
which, although we are apt to regard them with the greatest horror, do 
not attack us with this view, but usually to revenge some injury which 
they have received, or apprehend from us. Foremost in the list of these 
are those yith four wings, which, according to the observation of Pliny 
before quoted, carry their weapon, an instrument of revenge, in their tail. 


pnerally fourfff to harbour gnats, are, on tin’s account, banished from the ncighbonr- 
nood of dwelling houses in America and other hot countries, to the great loss of the 
occupants in ut her, respects ; but I have been informed by a friend that at Trieste it 
has been observecl that horse- clicstmit trees planted near a house, so far from eii- 
jouruging gnats, drive them awa3% none ever api)earing in houses surrounded witli 
^hese trees, though abundant where other kind.-' prevail, a tact which, if contirmed in 
^ c<>untries, would bo well worth acting upon. 

[ * Mouffet, 85. 
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These all belong to the Linnean order Hymcnoptera ; and the tremendou 
arms with which they annoy us, are two darts finer than a hair, fiirnishr, 
on their outer side at the end with several barbs not visible to the nakci 
eye, and each moving in the groove of a strong and often curved sheatl 
frequently mistaken for the sting, which, when the darts enter the flesli 
usually injects a drop of subtle venom, furnished from a peculiar vessel ii 
which it is secreted, into the wound, occasioning, especially if the darts h 
not extracted, a considerable tumour, accompanied by very acute pain 
Many insects are thus armed and have this power. Twice I have hcci 
stung by an Ichneumon ; first by one with a concealed sting, and aftjr 
wards by another of the family of Pimpl/i Mamfestaior, with a very lorn 
exserted one. I had held the insect by its sting, which it withdrew froiii 
between my fingers with surprising force, and then, as if in revenge, stunq 
me. Pompilus viaticus^ one of the spider-wasps, once, in this way, gavu 
me acute pain. Mr. W. S. MacLeay states that at the Havana he was 
once stung by a gigantic Pompilus (probably P. Htfros)^ from which h<j 
Kiifi'ered a very short-lived pain, but the wound bled as if punctured In a 
pin. The bleeding, he con jectures, carried off the venom. But the insec ts 
which in this respect principally attract our notice by exciting our finis 
are the hive-bcc, the wasp, and the hornet. The first of these, the /nr, 
sometimes manifests an antipathy to particular individuals, w'hom it atlm ki 
and wounds without provocation; hut the two last, though apparciuh 
the most formidable, are not so ill-tempered as they are conceived to be, 
seldom molesting those who do not first interfere with or disturb tlicii!. 
Wc learn Irorn Scripture that the hornet (but w hether it was the common 
species is uncertain) was employed by Providence to drive out the im- 
pious inhabitants of Canaan, or subdue them under the hands oPtlu 
Israelites.^ — The effect produced by the sting of these animals is difierent 
in different persons. To some they occasion only a very slight incon- 
venience or a momentary pain; others feel the smart' of the wounds which 
they inflict for several days, and are thrown into fevers by them ; and 
some they have even proved fatal.* Yet these insects arc certainly 
general, but a trifling evil. They become, however, especially iru.y/.s-, ii 
very serious one to many, from the mere dread of being stung by tlu :!!, 
even though they should not carry their fears to the same length with tlio 
lady mentioned by Dr. Fairfax^, in the Philosophicfil Transactions, whohml 
such a horror of them that during the season in which they aboiind in . 
houses, she always confined herself to her apartment. An insect of a] 
tribe never before suspected of being endowed with such a mode of arnica- 
ance, one of the order Lcpidoplera, found at the Cape of (Jood Hope, 
said to defend itself when captured by stinging, whence it is there nanieil 
the Bec-moth, and it is adcleci that the puncture, which is very painful, 
speedily followed by swelling and inflainiimtioii.^ 

Ants^TQ insects of this order, which, though our indigenous species ninyl 
be regarded as harmless, in some countries are gifted with double im aiis ' 
of annoyance, both from their stiii" and their bite, A greeiiAind in 
South Wales was observed by Sir Joseph Banks to inflict a woun 

’ Dcuttvii. 20. Josh. xxiv. 12. a Amoreux, 242. 

Trans, i. 20 i . . 

Oken’s IsiSf 183 J. p. 1917., from a letter received by Dr. llcich, from the 
Jl^lood Hope, quoted in ^iurmeister’s Manual of Ent. p. 381. 



DIRECT INJURIES CAUSED BY INSECTS. 65 

scarcely less painful than the sting of a bee.' Another, from the intole- 
rable anguish occasioned by its bite, which resembles that produced by a 
spark of fire and seems attended by venom, is called xhajire^ant. Captain 
Stedman relates that this caused a whole company of soldiers to start and 
jump about as if scalded with boiling water; and its nests were so 
numerous that it was not easy to avoid them." We are told of a third 
species, which emulates the scorpion in the malignity of its sting or bite.® 
Knox, in his account of Ceylon, mentions a black ant, called by the natives 
Coddiut which he says “ bites desperately, as bad as if a man were burnt 
by a coal of fire ; but they are of a noble nature, and will not begin unless 
you disturb them.” The reason the Cinghalese assign for the horrible 
pain occasioned by their bite is curious, and will serve to amuse you. 
“ Formerly tlicse ants went to ask a wife of the Abyar, a venomous and 
noble kind of snake ; and because they had such a high spirit to dare to 
offer to be related to such a generous creature, they had this virtue be- 
stowed upon them that they should sting after this manner. And if they 
had obtained a wife of the Noya, they should have had the privilege to 
sting full as bad as he.’* ^ Stedman’s story of a large ant that stripped the 
trees of their leaves, to feed, as was supposed, a blind serpent under 
ground®, is somewhat akin to this: as is also another, related to me by a 
friend of mine, of a species of Mantis, now in my cabinet, taken in one of 
the Indian Islands, which, according to the received opinion amongst the 
natives, was the parent of all their serpents. Whence, unless perhaps 
from their noxious (qualities, could this idea of a connexion between in- 
sects and these reptiles be derived ? But to return from this digression — 
M^^dame Merian’s Ant of Visitation {Atta cephahtci;) will be considered 
in a subsequent letter ; but I cannot here omit a circumstance mentioned 
by Don Felix de Azara, a Spanish traveller, wh6 confirms her account, — 
that theseMimals so alarming and tremendous in their attacks, that if 
they enter «^ouse m the night, the inhabitants are obliged to rise with all 
speed and run off in their shirts. 

1 must next direct your attention to an insect, which perhaps more than 
any other has been in every age an object of terror and abhorrence — I 
mean the redoubted «cor/)io«. And though I shall not, with Aristotle, tell 
you of Persian kings eni()Ioying armies for several days in destroying them; 
or, with Pliny, of countries that they have depopulated ; yet my account 
will not be devoid of that species of interest which the dread of its power 
to do us injury imparts to any object. Could you see one of these fero- 
cious animals, perhaps a foot in length, a size to which they sometimes 
attain, advancing towards you in their usual menacing attitude, with its 
claws expanded, and its many -jointed tail turned over its head ; were your 
heart evey so stout, I think you would start back and feel a horror come 
across you ; and though you knew not the animal, you would conclude 
that such an aspect of malignity must be the precursor of malignant effects. 
Nor would you be mistaken, as you will presently see. This alarming 
animal, though, like hymenopterous insects, it is armed with a sting, is in 
no respect related to that order, and forms the only genus, at present 
known, of the others that is so armed. Even its sting is totally different 

‘ Hawkesworth's Cook, iii. 228. ^ StednEi.Rni.ii. 94. 

» Bingley, iii. 885, first edit. 4 Kn<«*s Coylon^ 24, » Stedman, li. 142. 

Mr. 
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from that of bees, wasps, and other Hymenoptera^ being more analogous to 
the venomous tooth of serpents ; it wounds us with no barbed darts con. 
cealed in a sheath, but only with a simple incurved inucro terminating an 
ampullaceous joint. Two orifices, or, according to some, three^ are said 
to instil the poison, which, we are informed, is sometimes as white as milk. 
This venom in our European species is seldom attended, accept to minor 
animals, by any very serious consequences; yet when it is communicated 
by the scorpion of warmer climates it produces more baneful effects. The 
sting of certain kinds common in South America causes fevers, numbness 
in various parts of the body, tumours in the tongue, and dimness of sight, 
which symptoms last from twenty-four to forty-eight hours. The only 
means of saving the lives of our soldiers who were stung by them in Euypt, 
was amputation. One species is said to occasion madness ; and the black 
scorpion, both of South American and Ceylon, frequently inflicts a mortal 
wound. ‘ No known animal is more cruel and ferocious in its manners; 
they kill and devour their own young without pity as soon as they an* 
born, and they are equally savage to their fellows when grown up. Terrible 
however and revolting as these creatures ajipear, we are gravely tohi by 
Naude, that there is a species of scorpion in Italy which is domesticated, 
and put between the sheets to cot>l the beds during the heats of summer! ! *’ 
I must next say something of insects that annoy us solely by their jaw^. 
Of this description is Gahmies (irantnultfn, which is related to the scorpion, 
although devoid of a sting. The bite of this animal, which is a native oi 
the Oape of Good Hojie and of Ru.ssia^, is represented to he often fatal 
both to man and beast. Another species of Galvodcs is described by Pro* 
fessor Lichtensteifi, which, from the trivial name that he has given it 
Qhtalis may he supposed to be as venomous as the former.'* 

The bite of one of the cdhtipedcs ( Scolopcndrn mondavs) — the under jaws, 
or rather arms, of which arc armed with a strong claw, furnished like the 
sting of the scorpion with an orifice, visible under a comfcon len^j^from which 
poison issues — is less tremendous than that of the animal last hieiitioned; 
but though not mortal, its wounds are more painful than those produced 
by the sting of the .scorpion ; and as these animals creep everywhere, even 
into beds, they must be very annoying in warm climates wliere they abound. 
Dr. Martin Lister in his TratJfh, has given us a figure of an insect related 
to this genus, that he saw in Plumier’s collection, which apfiears to have 
been eighteen inches in length, and three quarters of an inch in width, 
having ninety-five legs on each side, the first eight of which are armed with 
double claws, and two inches of the tail being without legs. It may form 
a distinct genus, and is probably a native of South America. Yet even 
this monstrous insect is nothing to those at Carlliagena, mentioned by 
TJlloa (if indeed we may credit his account, or if his translator has not ^li^- 
taken his meaning), which sometimes exceeded a yard in length and fur 
inthes in breadth! The hiteof tliis gigantic serpent-like creature, he tells 

t Ulloa*H Voy. i. fil, 62. Dr. Clarke’s Travvh^ i. 4H6. Amoreux, 197. Mr. 
W. S. MacLeay ndaU s to nin tl..it soon after Jii.s ariival at the Havana ho was stung 
by ail iiniriv'iise scorpion, but wa.s agreeably' .surpri.^ed to find the pain coii-sideraMy 
less than the sting of a W’ j^p, and of inconqiarat)!}' sliorter duration. 

* Andrew’s Aneccfotcir, 427. See on the subject of Scorpions, Amoreux, 41— ^ b 
176-205. 

« Pab. iiuppl 294. 2. ♦ Catal Ham. 1797, 161*-! 9'^. 
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us, is mortal, as well it may, if a timely remedy be not applied. From its 
cylindrical form it should be ^.Julits,^ 

In this catalogue of noxious insects I must not omit those which every- 
where force themselves upon our notice, and are viewed with general 
disgust. I mean the numerous family of Arachne, the insidious spiders. 
Few of these, however, are really personal assailants of man. The 
principal is that which has given rise to so much discussion, and has 
so much employed the pens of naturalists and physicians — the famous 
Tarantula {Lycosa TarantuUt), The effects ascribed to its wounds, and 
their won<leriul cure supposed to be wrought by music and dancing, have 
lon<^ been celebrated : but after all there seems to have been more of fraud 
than of truth in the business ; and the whole evil appears to consist in 
swelling and inflammation. Dr. Clavitio submitted to be bitten by this 
animal, and no bad effects ensued ; and the Count de Borch, a Polish 
nobleman, bribed a man to undergo the same experiment, in whom the only 
result was a swelling in the hand, attended by intolerable itching. The 
Id low’s sole remedy was a bottle of wine, which cliarmed away all his pain 
without the aid of pipe and tabor.* 

Tiiere is, however, a spider (jrheridium \^-guttatum') the bite of which 
is said to be very dangerous, anti even mortal. Thid)aut de Berneaud, in his 
Voyage to Elha^^ affirms that in the Volterrano he knew that several country 
jieople and domestic animals died in consequence of it. And, according to 
Air. Jackson, a s[)ider, called there the Tcndaraman^ is found in Alarocco, 
which has venomous powers ecpially formidable. The bite of this insect, 
which is about the size and colour of a hornet, but rounder, and spins a 
■vd) so fine as to be almost invisible, is said to be so poisonous that the 
person bitten survives Init a few hours. In the cork-foresis the sportsman, 
eager in his pursuit of game, frequently carries away on his garments this 
I'atal inst^Lt, which is asserted always to make towards the head before in- 
flicting its deadly wound.'^ 

I suspect you will think this list long enough ; and I believe it includes 
the most remarkable insects that assail the surface of our bodies, to answer 
eitlier the demands of hunger or the stimulus of revenge. There is how- 
ever a third class of insect annoyers, as I observed at the beginning of this 
^;•ttcr, which, though they neither make us their food, nor attack us under 
the impulse of fear or revenge, incommode us extremely in other ways. 
Tlicse must now be detailed to you. 

How extremely unjilcasant is the sensation which that very minute fly 
(Thrij)s physajnis) excites iu sultry weather, merely by creeping over our 
skin! I have sometimes found this almost intolerable. A similar torment, 
reckonc-il by Uboa a kind of mosquito, iufe.sts the inhabitants of Cariha- 
gena in South America. Tliey arc there called AIa7itas Bhnicas^ and 
creeping between tlie threads ol the gauze curtains that keep ofl the former 
pest, though they do not bite, occasion i n itching that is dreadfully tor- 
menting.^ But these are notliing compared with the teasing attacks oi 

' IJllna’s Voyage^ i. 61. * Amoreux, 217. 226. Sec also 67 — 70, 

* p. 31. ^ Jackson's Maroevo^ second edit. 

® Ulloa, i. 64. Probably the Cafafl^ a white fly noti<'ed by Humboldt, is 
synonymous with this ot Td Urn, which c<»«ld only be prevented from creeping 
between tlie threads of the ciirtaini by keeping thexn wet. Personal Narrative, 
^•T. V. 107. 
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another gnat (Simulium repfans), which, as Linne informs us, who mis. 
named it a Ctilex, is so incredibly numerous in Lapland, as entirely to 
cover a man’s body, turning a white dress into a black one, occupying 
the whole atmosphere, filling the mouth, nostrils, eyes, and ears of tra- 
vellers, and thus preventing respiration, and almost choking them. These 
little animals, he says, do not bite, but torture incessantly by their titilla. 
tionJ — In New South Wales a small ant was observed by Sir Joseph 
Banks, inhabiting the roots of a plant, which when disturbed rushed out 
by myriads, and running over the uncovered parts of the body, produced a 
sensation of this kind that was worse than pain. 

The common house-fly is with us often sufficiently annoying at the 
close of summer, so as to have led the celebrated Italian Ugo Foscolo, 
when residing here, to call it one of his three “miseries of life.”^ But 
we know nothing of it as a tormentor compared with the inhabitants of 
southern Europe. — “ I met (says Arthur Young in his interesting Travch 
through Franc^, between Pradelles and Thuytz, mulberries and flies at the 
same time ; by the term flies I mean those myriads of them which form 
the most disagreeable circumstance of the southern clinuites. They are 
the first torments in Spain, Italy, and the Olive district of France : it is 
not that they bite, sting, or hurt, but they buzz, tease, and worry ; your 
mouth, eyes, ears, and nose, are full of them ; they swarm on every eatable, 
— fruit, sugar, milk, everything is attacked by them in such myriads, that 
if they are not incessantly driven away by a person who has nothing else 
to do, to eat a meal is impossible. They are, however, caught on pre- 
pared paper and other contrivances w'ith so niuclt ease and in such quan- 
tities, that, were it not from negligence, they could not abound in such 
incredible quantities. If I farmed in these countries, I think 1 should 
manure four or five acres every year with dead flies. — I have been ranch 
surprised that the late learned Mr. llanner should think it odd to find, 
by writers who treated of southern climates, that driving away flies wa^ an 
object of importance. Had he been with me in Spain and in Languedoc 
in July and August, he would have been very fur from thinking there was 
anything odd in it.”* 

1 Lack, Lapp. i. 208, 209. Ft. Lapp. 382, 383. It appears, however, from other 
authors, that they do bite. 

2 Annual Obituary, 1828, p. 393. 

5 Young’s Travels in Fiance, i. 298. These flies are equally trouhlewine nud 
tormenting in Sweden (see Amaai. Acad. iii. 343.), and also in the United Stat***, 
where Mr. Stewart and Capt. Marrvat make frequent and grievous complaiat-s <4 
them, the latter asserting that in some placets they were fifty to the sapare inch, 
as I believe they literally were in a small inn where w e took breakfast in S^tenibt r, 
1830, on our road to Chamouni from Geneva. 

It is a remarkable, and, as yet, unexplained fact, that if nets of thread or •trin;' 
with meshes a full inch square, be stretched over the open windows of a room in 
summer or autumn, when flies are the greatest nui.sance, not a single qne will ven- 
ture to enter from without ; so that by this simple plan a house may be kept free from 
these pests, while the adjoining ones which imve not had nets applied to their win- 
dows, will swarm with them. In order, however, that the protection should l>c efli 
cient, it is necessary tliat the rooms to which it is applied should have the light enter 
by one side only ; for in those which have a thorough light the flies pass through the 
meshes without scruple. For a fuller account of these singular facts, tlie reader is 
referred to a paper bV W. Spence in Trans. Eni. Soc. Land. vol. i. p. 1., and also to 
one in the same work, vo!. ii. p. 45. by the Kev. E. Stanley (subsequently Bishop ol 
Norwich), who having n.ade some of the experiments suggested by Mr. Spence, 
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Our friend Captain Green, of the sixth regiment of the East India Com- 
pany’s native troops, relates to me, that in India, when the mangoes are ripe, 
which is the liottest part of the summer, a very minute black fly makes its 
appearance, which, because it flies in swarms into the eyes, is very 
troublesome, and causes much pain, is called there the eye-fly. At this 
season the eyes are attacked by a disease, supposed to be occasioned by 
eating the mangoes, but more probably the result of the irritation produced 
by the fly in question, which, however, they admit carries the infection 
from one person to another. 

You know that the hairs taken from the pods of Dolichos pruriefis and 
urens L., commonly called Cowhage and Cow-itch^, occasion a most violent 
itching, but perhaps are not aware that those of the caterpillars of several 
moths will produce the same disagreeable effect. One of these is the pro- 
cession-moth (Cnethocampa processionea)^ of which Reaumur has given so 
interesting an account. In consequence of their short stiff* hairs sticking 
in his skin, after handling them, he suffered extremely for several days ; 
and being ignorant at first of the cause of the itching, and rubbing his eyes 
with his hands, he brought on a swelling of the eyelids, so that he could 
scarcely open them. Ladies were affected even by going too near the nest 
of the animal, and found their necks full of troublesome "tumours, occa- 


found that by extending over the outside of his windows nets of a very fine pack- 
thread with nicshcs inch to the square, so fine and comparatively invisible that 
there was no apparent diminution either of lighter the distant view, he was enabled 
for the remainder of tlie summer and autumn to enjoy the fresh air with open win- 
dows with<»ut the annoyance he had previously experienced from the intrusion of 
Hies, often >0 troublesome that he was obliged on the hottest days to forego the 
luxury of admitting the air by even nartialh" raising the sashes. “But no sooner 
(he observes) had I set my nets than 1 was relieved from my disagreeable visitors. 
I couhl per vive and hear them hovering on the other side of my barriers; but 
though they now and tlien settled on th^meshes, I do not recollect a single instance 
of one venturing to cross the boumlary.” 

It is singular, too, as was first pointed out by Mr. W. B. Spence (^Ent. Trans, i. 
7.) that Ib rodotus *2200 years ago .stated that the Egyptian fishermen protected 
themselve.s in a similar manner from the attacks of mosquitos by spreading their 
lishipg-nets over their beds ; a fact which has greatly puzzled all his commentators, 
who, not conceiving the possibility of mosquitos being kept off by fishing-nets, which 
I list Tieee.s.sarily have wide meshes, have supposed the father of history to have 
alluded to some protection of fine linen similar to the gauze nets now used against 
these insects. B^t in thi.s, as in so many other instances, the supposed error is not 
that of Herodotus, but of his commentators, who, ignorant of the fact above related 
as to flies being excluded by wide- meshed nets, could not conceive of it in the case 
of mosquitos; yet, in confinn.ition of its accuracy, 1 have been told by a friend that 
he was assnrctl by a gentleman, who had travelled in America, that he«had often 
had moscpvito nets with meshes an inch square put over his bed, and had found them 
a perfect .security from their bites, though, as is well known, they will creep through 
anv small hole in an ordinary gauze net. 

In concluding this long not« it may be observed that the number of house flies 
might be greatly lessened in large towii^ if the stable dung, in which their larv® are 
i hiefly supposed to feed, were kept in pits closed by trap iloors, so that the females 
ciouM not depo.sit their eggs in it. At Venice, where no horses arc kept, it is said 
there are no house flies; a statement which 1 regret not having heard before being 
there, that I might have inquired as to its truth. 

Cowhage has been administered with sueci ss as an anthelmintic^ as has likewise 
Jpun glass pounded ; the spicula of these substances destroying the worms. The 
bair of the caterpillars here alluded to, and perhaps also of the larva of EuprepUi 
t'tt/a (the Tiger-Moth), might probably be equally efficacious. 

• ^ ’ r 3 
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sioned by short hairs, or fragments of hair, brought by the wind.* (J 
this nature also, is the famous Pilyocampa of the ancients, the moth c 
the fir {Cnethocampa Piipocampa)^ the hairs of which arc said to occasioi 
a very intense degree of pain, heat, fever, itching, and restlessness. It wa 
accounted b}^ the Romans a very deleterious poison, as is evident from tli 
circumstance of the Cornelian law “ Ve sicariis ” being extended to person 
who administered Pil^ocampa} 

In these cases the injur} is the consequence of irritation produced h) 
the hair of the animal; but there are facts on record, which prove that tlu 
juices of many insects are equally deleterious. Amoreux, from a woik o 
Turner, an English writer on cutaneous diseases, has giving the followiiii 
remarkable history of the ill effects produced by those of spulcrs, Whei 
Turuer was a young practitioner, he was called to visit a woman, whost 
custom it was, every time she went into the cellar with a caudle, to burn 
the spiders and their webs. She had often observed when she thin 
cruelly amused herself, that the odour of the burning spiders had so mud 
affected her head, that all objects seemed to tiiru round, which was occa 
sionally succeeded by faiiUiugs, cold sweats, and slight voiuitiugs : but, 
notwithstaniliug this, she found so much pleasure in tormeiitiug these 
poor animals, that nothing could cure her of this madness, till she met 
with the following accident : the legs of one of these unhappy spiders 
happened to stick in the candle, so that it could not disengage itself ; and 
the body at length bursting, the venom was ejacidatcd into the eyes and 
upon the lips of its pcrscciitrix. In consequence of this, one of the former 
became inflacned, the latter swelled excessively, even the tongue and gums 
were olightly affected, and a continual vomiting attended these symptc^ns. 
In spite of every remevly the sw’elhng of the li[)s continued to increase, 
till at length an old woman, by the simple application for fifteen days oi 
the leaves and juice of plantain, together with some spider’s web, ran 
away with all the glory of the cure.^ Ulloa gives us a remarkable account 
of a species of spider, or perhaps mite, of a fiery red colour, common in 
Popayan, called Copa or Coi/ba, and usually found in the corners of walK 
and among the herbage, the venom of which is of such malignity, that on 
crushing the insect, if any fall on the skin of either man or beast, it ilOiiie* 
diately penetrates into the flesh, and causes large tumours, which arc goon 
succeeded by death. Yet, he further observes, if it he crushed betwiL'n 
the palms of the hands, which are usually callous, no hail consequemt 
ensues. People who travel along the valleys of the Neyba, wheru tlioo 
insects abound, arc warned by their Indian attendants, if they feel any- 
thing stinging them, or crawling on their neck or face, not so much as to 
lift up tlieir hand to the jiluce, the texture of the Coya being so delicate 
that the least force causes them to hurst, without which there' is :a) 
danger, as they seem otherwise harmless animals. The traveller points 
out the spot where he feels the creature to one of his companions, wii<». 
if it be a Coya, blows it away. If this account does not exaggerate the 

1 Keiuini. ji. 191. 195. According to Dr. Nicholai, the procossionary caterpill'O'^ 
also secrete from the external surface of their akin a sharp juice which, astfuoH?> 
farinaceous form, and is very injurious to those that inspire if, causing woi^Bien, wlu' 
are occupied in woods where the caterpillars are numerous, to sicken verj'^^pihly 
(Bnrmeister, Manmal of Pnt 510.) 

* Mouliet, 185. Plin fiist, Sat. L xxxvili. c. 9. Amoreux, 158. 

^ Amoreux, 210^212. 
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deleterious quality of the juices of this insect, it is the most venomous 
animal that is known ; for he describes it as much smaller than a bug. 
The only remedy to which the natives have recourse for preventing the ill 
effects arising from its venom is, on the first appearance of the swelling, 
to swing the patient over the flame of straw or long grass, which they do 
with great dexterity: after this operation he is reckoned to be out of 
danger.' — The poisoned arrows which Indians employ against their 
enemies have been long celebrated. The Coya may, in the western world, 
have furnished the poison for this purpose. An author quoted in Lesser 
tells us that an ant as big as a bee is sometimes used, and that the wound 
inflicted by weapons tinctured with their venom is incurable. Patterson 
also gives a receipt by which the natives of the southern extremity of 
Africa prepare what they reckon the most effectual poison for the point of 
their arrows. They mix the juice of a species of Euphorbia, and a cater- 
pillar that feeds on a kind of sumach (^Rhus L.), and when the mixture is 
dried it is fit for use.® 

And now I think you will allow that I have made out a tolerable list of 
insects that attack or annoy man’s body externally, and a sufficiently 
doleful history of them. That the subject, however, may be complete, I 
shall next enumerate those that, not content with afflicting him with 
exterior pain or evil, whether on the surface or under the skin, bore into 
his flesh, descenti even into his stomach and viscera, derange his whole 
syslem, and thus often occasion liis death. The punitive insects here 
employed arc usually larvie of the various orders, and they arc the cause 
of that gi'uus of diseases I before noticed, and proposed to call Schole* 
cldasis, 

I shall begin my account with the first order of Linne, bccausepeople in 
general seem not aware that any beetles make their way into the huumn 
siomnclu Yet titer# is abundant evidence, which proves beyond contro- 
versy tliaf the meal-worm (^Tenehrio Molilor), although its usual food is 
flour, has often been voided hoth by male and female patients ; and in one 
instance is state^l to have occasioned death,^ How these grubs should 
get into the .stomach it is difficult to say — perhaps the eggs nmy have been 
swallowed in some preparation of flour. But that the animal should be 
able to sustain the heat of this organ, .so far exceeding the temperature to 
which it is usually accustomed, is the most extraordinary circumstance of 
all. — Dr. Martin Lister, who to the skill of the physician added the most 

' Ulloa’a Voyage^ b, vi. c. 3. TIamilton (Trai’e/< in Colombia, as quoted in the 
Vuerary Gazelle, April 28. also mentions a spider calletl the Caya, rather 

large, found in the broken ground and among the rocks, from tho body of which a 
poison active is emittcii, that mt‘n and mules liuve died in an hour or two after 
the venomous moisture had fallen on them. This is evidently the same iii.scct 
with that mentioned by Ulloa, and coulirms the above accouut of its venomous 
effects. 

* Waterton {Wanderings in S. Ametica, vo.) gives the recipe by which the 
Macousho Indians prei>aro the poison in which they dip their arrows. It consi^.t.< 
of a vine called tho VVourali, which is tfie principal ingredient; the roots and 
stalks of some other plants; two species of ants, the sting of one of which is so 
venomous tliat it produces a fever ; a quantity of the strongest Indian pepper {Cap- 
aud the pounded fangs of two kinds of serpents. 

. 4 ^ Tulpius, Obs. Med. I. ii. c. 5i. t. 7. f. 3. Edinb. Med. and Surg. Joum. 
r*. 3r>. 42 — 18. Deriiam, Physic. Tkeol. 378. note b, Lowthorp, Philos. Trans, 
iii. 135. 
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profound knowledge of nature, mentions an instance, communicated to him 
by Mr. Jessop, of a girl who voided three hexapod larvae similar to what 
are found in the carcases of birds \ probably belonging either to the genus 
DermesteSy or Anthrenus : and in the German Ephemerides the case also of 
a girl is recorded, from an abscess in the calf of whose leg crept black 
worms resembling beetles.® 

The larvae of some beetle, as appears from the description, seem to have 
been ejected even from the lungs. Four of these, of which the largest was 
nearly three quarters of an inch long, were discovered in the mucus ex- 
pelled after a sdvere fit of coughing by a lady afflicted with a pulmonary 
disease ; and similar larvae of a smaller size were once afterwards dis- 
charged in the same way.® 

No one would suppose that caterpillars^ which feed upon vegetable sub- 
stances, could be met with alive in the stomach ; yet Dr. Lister gives an 
account of a boy who vomited up several, which, he observes, had sixteen 
legs.^ The eggs perhaps might have been swallowed in salad ; and, as 
vegetables make a part of most people’s daily diet, enough might have 
passed into the stomach to support them when hatched. — Linne tells us 
that the caterpillar of a moth {Aglossa plnguinalis) y common in houses, has 
also been found in a similar situation, and is one of the worst of our insect 
infesters. — In a very old tract, which gives a figure of the insect, a cater- 
pillar of the almost incredible length of the middle finger is said to have 
been voided from the noslrUs of a young man long afflicted with dreadful 
pains in his head.® — But the most extraordinary account with respect to 
Jepidopterous larvae (unless he has mistaken his insects) is given by Ajara, 
the Spanish traveller before quoted ; who says that in South America 
there is .a large brown mothy whhch defiosits its young in a kind of saliva 
upon tlie flesh of persons who sleep naked : these introduce themselves 
under the skin without being perceived, where they occasion swelling 
attended by inflammation and violent pain. When the natives discover it, 
they squeeze out the larvae, which usually amount to five or six.® 

But amongst all the orders, none is more fruitful in devoiu ers of man 
than the Diptera, The Bot-fly {CEstrus L.) you have, doubtless, often 
heard of, and how sorely it annoys our cattle and other quadruj)^^; but 
I suspect have no notion that there is a species appropriated to man. I'hc 
existence, indeed, of this species seem.s to have been overlooked by ento- 
mologists (though it stands in Gmelin’s edition of the St/sfema Nntw(c \ 
upon the authority of the younger Linne), till Humboldt and Bonplaiul 
mentioned it again. Speaking of the low regions of the torrid zone, where 
the air is filled with those in}riadsof musquilos which render uninhabitable 
a great and beautiful portion of the globe, they observe that to these may 
be joined the QUmItus Ilommisy which deposits its eggs in the skin of man, 
causing there painful tumours.® Gmelin says that it remains beneath the 

1 Philos, Trans. 16G5, x. 391. Shaw’s Ahridg. ii. 221. 

^ Me^l, Med. Sacr. i05. 3 Ijondon Medical BevieWy v.310. 

^ Philos. Trans, nbi suprk. • 

* Fulvius Angoliiius et Vincentius Alsarius, Ve verme ndmirando per nares egresao. 
Kavennae, 1610. 

® Azara, 217. I cannot help suspecting this to be synonymouA with the iHstrus 
Hominis next mentioned. 

7 From Pallas, N, Nord. Begtr. i. lo7. » 

* Esmi sur la Giograph. dei Plantes, 136, 
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skin of the abdomen six months, penetrating deeper, if it be disturbed, and 
becoming so dangerous as sometimes to occasion death. The imago he 
Jescribes as being of a brown colour, and about the size of the common 
lOUse-fly ; so that it is a small species con)parcd with the rest of the 
reniis.^ Even the gad-fly of the ox, leaving its proper food, has been 
uiown to oviposit in the jaw of a woman, and the bots produced from 
he eggs finally caused her death.* Other flies also of various kinds thus 
)enctrate into us, either preying upon our flesh, or getting into our intes- 
iiies. Leeuwenhoek mentions the case of a woman whose leg had been 
niarging with glandular bodies for some years. Her surgeon gave him 
»ne that he had cut from it, in which were many small maggots : these he 
ed with flesh till they assumed the pupa, when they produced a fly as 
urge as the flesh-fly.® — A ptltient of Dr. Reeve of Norwich, after suffering 
or some time great pain, was at last relieved by voiding a considerable 
lumber of maggots, which agree precisely with those described by De 
tecr as tlie larv® of his Musca domestica minor ( Anthomyui caniciilaris 
ilcig.), a fly which he speaks of as very common in apartments,^ — In 
'araguay the flesh-flies are said to be uncommonly numerous and noxious, 
^zara relates® that, after a storm, when the heat was excessive, he was# 
ssailed by such an army of them, that in less than half an hour his clothes, 
^cre quite white with their eggs, so that he was forced to scrape them off 
dth a knife; adding, that he has known instances of persons, who, after 
aving bled at the nose in their sleep, were attacked by the most violent 
eadaches ; when at length several great maggots, the offspring of these 
ies, issuing from their nostrils, gave them relief. — In Jamaica a large blue 
y buzzes about the sick in the last stages of fever ; and when they sleep 
r doze with their mouths open, the nurses find it very difficult to prevent 
liese flies from laying their egp in the nose, mouth, or gums. An instance 
j recorded of a kuiy, who, after recovering from a fever, fell a victim to 
he maggots of this fly, which from the nose found their way through the 
a cnbriforme into the cavity of the skull, and afterwards into the brain.® 
)ne of the most shocking cases of Scholcchimis 1 ever met wdth is related 
1 Bell’s Weekly Messenger in the following words ; “ On Thursday 
line 25. died at Asbornhy (Lincolnshire), John Page, a pau[)er belonging 

^ For an investigation of the question, whether man is attacked by a distinct 
pecics of CEstrus, see a report on the statements of M.M. Roulm, Howship, 
ay, Guerin, &c., maile to CAcudemie des ScienceSf 1833, by MM. Isidore, 
reuffroy Saint Hilaire, and Dumeril (copied in Ann. Soc. Ent, de France.^ ii. 
18.), who, on the whole, though with some hesitation, pronounce for the aflirm- 
tive. Yet most of the facts passed in review seem rather to support the idea 
liat species of (Estrus, whose proper abode is in other animals, occasionally attack 
lan. y 

* Clark, in Linn. Trans, iii. 323. note. 

® Lceiiw. Epist. Get, 17. 1087, ubi suprilu Dc Geer,vi. 26, 27. 

^ Edin. Med. and Surg. Journ. ® p. 216. 

hemprierc, On the .Diseases of the Army iv Jamaica^ ii. 182. See Trans. Ent. 
?or. Lond. i. proc. xlvi. in W'hich various eases are recorded by W. Sells, E.sq. (an 
•cute observer, whose untimely death Entomology ha.s recently had to deplore), as 
oming under his own observation in Jamaica* of flies being hatched in the human 
'ody; in one instance, in a neglected blister on the chest; iti another, in the gums 
Jtd inside of the check ; in a thini, in the ear; and in a fourth, in the passages of 
he nostrils, out of which the negro who was the sufferer counted not few'er than 235 
trvie (of, Mr. Sells believes, the bloe-bottlc-fly), which in a fortnight dropped out by 
PpUcations of oil and tobacco amoke. 
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to Silk-Willoughby, under circumstances truly singular. He being of a 
restless disposition, and not choosing to stay in the parish workhouse, 
was in the habit of strolling about the neigliboiiring villages, subsisting oil 
the pittance obtained liom door to door : the support he usually received 
from the benevolent was bread and meat ; and after satisfying the cravings 
of nature, it was his custom to deposit the surplus provision, particularly 
the meat, betwixt his shirt and skin. Having a considerable portion of 
this provision in store, so- deposited, he was taken rather unwell, and laid 
himself down in a field in tlie parish of Seretlington — when, from the heat 
of the season at that time, the meat speedily became putrid and was of 
course struck by the flies : these not only proceeded to devour the in. 
animate pieces of flesh, but also literally to prey upon the living substance; 
and fa llen the wretched man was accidentally found by some of the in- 
habitants, he was so eaten by the nuiggots that liis death seemed inevi- 
table. After clearing away as well as they were able these shockirii: 
vermin, those who found Page conveyed him to Asbornhy, and a surgeon 
was immediately procured, who declaretl that his body was in such a stati; 
that dressing it must be little short of instantaneous death ; and in fact 
• the man did survive the operation hut a few hours. When first found, 
and again when examined by the surgeon, he presented a sight loathsome 
in the extreme ; white maggots of enormous size were crawling in anJ 
upon his body, which they had most shockingly mangled, and the re- 
moving of the external ones served only to rciulei* the sight more horrid." ‘ 
— A medical friend of mine, at Ipswich, gave me this w inter an apodc 
larva, voiilctl by a person of that place witli his urine, which I npifv pre- 
serve in spirits, and can show you when you visit me. It appears to^ine 
to belong to the Diptera order, yet not to the fly tribes {TanyHtonwi Latr.) 
but rather to the Tipuhr'uv of that author, with which, however, it dotv 
not seem to agree so entirely as to take away all doubt. It is a very .sin- 
gular larva, and [ can find none in any author that I have had an oppor- 
tunity of consulting which at all resembles it. That you may know it, 
should you chance to meet with it, I shall here describe it. Jiody^ three- 
fourths of an inch in length, and about a line in breadth ; opaque, of 
pale yellow colour; cylindrical, tapering somewhat at each extremity; 
consisting of twenty articulations without the head ; head reddish hrosin, 
heart-shaped, much smaller than the following joint ; armed with two 
iinguiform mandibles ; with a biarticulate pal|>u.s attached exteriorly to the 
base of each. These manelibles appear to be moved by a narrow black 
central tendon under the dorsal skin, terminating a little beyond the Im' 
of the first segment; beside.s, this, there arc four others, two on each sUe 
of it, the outer ones diverging, much slenderer, and very short. The hbt 
or anal joint of the body every minute ; exserting two short, filiform horns 
or rather r: spirutory organs. 1 could discover, in this animal, no re.sj)I- 
ratory plates, such as are found in the larvae of Muscida^ <5-/*., nor were 
the trachcaj visible. When given to me it was alive and extremely active, 
writhing itself into various contortions with great agility. It moved, like 
other diptcrou.s larvae, by means of its inandililes. Upon wetting "•) 
fingers more than once, to lake it up when it had fallen from a table upon 

. * In pa? bing through this parish in the spring of 1814, I inquired of the mai'^ 
coachman whether he liad heard of this story; and he said the fact was 'vti* 
known. 
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which it was placed, the saline taste with which it was imbued was so 
powerful that it was some time before it was dissipated from my niouth.^ 

I shall only mention ode more instance, because it is a singular one. 

The larva of Hclojihilus pcndnlus^ a fly peculiarly formed by nature for 
iuhiibitingT^fw/r/^, has been found in the stomach of a woman.® 

You w'ill smile when I tell you that I have met with the prescription of 
a famous urine-doctor, in which he recommends to his credulous patient 
to take a certain number of «o?i; bugs per diem, by this name 'distinguishing, 
as I suppose, the pill-millc[)edc {Armadillo vulgaris), once a very favourite 
remedy. What effect tliey produced in this case 1 was not informed ; 
but the learned Bonnet relates that he had seen a certificate of an English 
physician, dated July 1763, stating that, some time before, a young woman 
who had swallowed these animals alive, as is usually done, threw up a pro- 
digious number of them of all sizes, which must have bred in her stomach.^ 
— Another apterous species appears to have been ileteeted in a still more 
remarkable situation, Hermann, the author of the admirable Mhnoh'c 
Aplcrologique, whose untimely death is so much to be laiiienicd, informs us 
that an Aearuv, figured and described in his work (A, viarginatus), was ob- 
served by his artist running on the corjjus callosum of the brain of a patient 
in the military hospital at Strasbourg, which had been opened but a iniuutc 
before, and the two hemispheres and the pin mater just separated. He 
adds that this is not the first time that insects have been found in the 
brain. Cornelius GeiUlna, in his Cosmocrilica, p. 24-1., says that on dissect- 
ing the brain of a woman there were found in it abundance of vermieles and 

® . A 

punaiscsr 

• It was customary in many countries in ancient times to punish certain 
malefactors by exposing them to be devoured by wild beasts: but to expose 
them to wjicets for the same purpose was a refinement in cruelty which 
seems to !»ave been peculiar to the despots of Persia. We are informed 
that the most severe punishment amongst the Persians was that of shut- 
ting up the off’cniler between two boats of equal size ; they laid him in one 
of them upon his back, and covered him with the other, his hands, feet, and 
head being left bare. His face, which was placed full in tlic sun, they 
ino’stencd with honey, thus inviting the flies and wasps, which tormented 
him no less than the swarms of maggots that were bred in his excrements 
and body, and devoured him to the very entrails. He was compelled to 
take as much food as was necessary to support life, and thus existed some- 
times for several days, l^iutarcli informs us, that Mitliridates, whom 
Artaxerxes Loiigiinaniis condemned to this punishment, lived seventeen 
days in the utmost agony ; and that, the uppermost boat being taken off at 
his death, they found his flesh all consumed, and myriads of worms gnaw- 
ing his bowels,® Could any natural objects be made more horrible and 
effectual instruments of torture than insects were in this most diabolical 
invention of tyranny 

' Specimens of a dipterous larva, of which, like the nhove, several had been dis- 
charged with the urine of a patient, were exhibited to the Entomological Society 
April 4, 1840, by IVofcHsor Owen, who pointed out the great singularity of the case, 
ami the difticulty of accounting for the existence of the Lurva in the bladder. (Pro- 
ccedhujs of Eni. Soc. Loud. p. 7.) 

Philos, Mag, ix, SOU. 

® Bonnet, v. 144. 

* Mtm, Apierolog, 79. ® Universal History, iv. 70. ed. 1779, 

® For numerous cases of i&s<K:is occasionally found in the human body, see a 
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In this enumeration of evils derived from insects, I must not wholly pass 
over the serious and sometimes fatal effects produced upon some persons by 
eating honey, or even by drinking mead. I once knew a lady upon whom 
these acted like poison, and have heard of instances in which death was 
the consequence. Sometimes, when bees extract their honey from 
poisonous plants, such results have not been confined to individuals of a 
particular habit or constitution. A remarkable proof of this is given by 
Dr. Barton irf the fifth volume of The American Philosophical Transactions. 
In the autumn and winter of the year 1790 an extensive mortality was 
produced amongst those who had partaken of the honey collected in the 
neighbourhood of Philadelphia. The attention of the American govern- 
ment was excited by the general distress, a minute inquiry into the cause 
of the mortality ensued, and it was satisfactorily ascertained that the honey 
had been chiefly extracted from the flowers of Kalmia latifoUa, Though the 
honey mentioned in Xenophon’s well-known account of the effect of a 
particular sort eaten by the Grecmn soldiers during the celebrated retreat 
after the death of the younger Cyrus did not operate fatally, it gave those 
of the soldiers who ate it in small quantities the appearance of being intoxi- 
cated, and such as partook of it freely, of being j[nad or about to die, 
numbers lying on the ground as if after a defeat. A specimen of tliis 
honey, which still retains its deleterious properties, was sent to the Zoolo- 
gical Society in 1834, from Trebizond on the Black Sea, by Keith K. 
Abbott, Esq.^ • 

Amongst other direct injuries occasioned by these creatures, perhaps, 
out of regard for the ladies, 1 ought to notice the alarm which many of 
them occasion to the loveliest part of the creation. When some fem^jes 
retire from society to avoid a wasp, others faint at the sight of a spider, 
and others, again, die with terror if they hear a death-w'atch : these ground- 
less apprehensions and superstitious alarnis are as niuch real evils to those 
who feel them as if they were well-founded. But having already advcrteii 
to this subject, I shall here only quote the observation of a wise man, that 
“ Fear is a betroy'mg of the succours that reason oJfcrclhT^^ The best 
remedy, therefore, in such cases, is going to reason for succour. In a few 
instances, indeed, the evil may take root in a constitutional defect; fof there 
seems to be some foundation for the doctrine of natural antipathies : but, 
generally speaking, in consequence of the increased attention ta ^^atura! 
History, the reign of imaginary evils is ceasing amongst us, and what used 


very valuable paper in Tram. Ent. Soc. LoJtd. ii. 257. by the Kev. F. W. Hope, 
F.K.S., in which the wdiole are brouglit together in a tabular form, so that the 
kind of insect, the local affection, and various other particulars, can be seen at a 
glance. Mr. IIopc proposes to adopt the term CanOumasis for those diseases wliicb 
originate with coleopterous insects, whether in the perfect or larva state; that of 
Myasis for those caused by dipterous larvas, while he restricts the tcrin $thokchiasis 
to those resulling from lepidopterous larvae. Of the first (including two cases 
arising from the earwig), he enumerates thirty-eight oases; of the second, sixty- 
four; and of the third, seven. He suggests that the eggs of many of these larvae have 
been introduced into the stomach with bread, butter, cheese, and even imon cooked 
food, upon which they have been deposited by the parent beetles op iies in our 
larders and cellars, &c. ; others with ripe fruit or raw vegetables, as lettuces, w'atcr- 
cresses, &c. ; and others again in impure and turbid water. 

1 Xenophon, Anabas, I. iv. Trans, Ent, Soc, Lond. i. proc. xxxi. 

S VVisd. xvii. 12. 
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0 shake the stout hearts of our superstitious ancestors with anile terrors 
5 become a subject of interesting inquiry to their better informed descend- 
nts, even of the weaker sex. 

And now, my friend, I flatter myself you feel disposed to own the truth 
if my position, however it might startle you at first, and will candidly 
cknowlcdge that I have proved the empire of these despised insects over 
lan’s person; and that, instead of being a race of insignificant creatures, 
/hich we may safely overlook, as having no concern with, they may, in 
he hands of Divine Providence, and even of man, become to us fearful in- 
triiments of evil and of punishment. I shall next endeavour to give you 
ume idea of the indirect injuries which they occasion us by attacking onr 
ropcrty, or interfering with our pleasure or comfort — but this must be 
he subject of another letter. 

I am, &c. 
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LETTER V. 

INJURIES CAUSED BY INSECTS. 

INDIRECT INJURIES. 

Having detailed to you the direct injuries which we suflfer from insects, 
I am now to call your attention to their indirect attacks upon us, or the 
injury which they do our property ; and under this view also you will own, 
with the fullest conviction, that they are not beings tliat can with prudence or 
safety be disregarded or despised. Our property, at least that part exposed to 
the annoyance oi these creatures, may be regarded as consistiiig of aninnd 
and vegetable productions, and that in two states; when they arc living, 
namely, and alter they are dead. I shall therefore endeavour to give 
you a sketch of the mischief which they occasion, first to our living animal 
pro[)erty, then to our living vegetable property ; and, lastly, to our dead 
stocky whether animal or vegetable. 

Next to our own persons, the animnls wliich we employ in our business 
or pleasures, or fatten for food, individually considered, are the most valu- 
able part of our possessions — and at certain seasons, hosts of insects of 
various kinds are incessant in their assaults ujion most of them. — To begin 
with that noble animal the borse. See him. when turned out to his pastwre, 
unable to touch a morsel of the food he has earned by his labours. He 
flies to the shade, evidently in great uneasiness, where he stands continiinHy 
stamping from tlie pain firoduced by the insertion of the weapons sheathed 
in the proboscis of a little fly (Stonio.n/s calcitrans) before noticed as attack- 
ing ourselves.* This alights upon him .sometimes in one place and soine- 
timp in another, and never lets him rest while the day lasts. See him 
again when in harness and travelling. He is bathed in blood flowing from 
innumerable wounds made by the knives and lancets of’ various horse-flies 
{Tabnmis L.), which assail him as he goes, and allow him no respite- ; 
and consider that even this is nothing to what he suffers in other climates 
from the same pest. In North America, vast clouds of different species— 
so abundant as to obscure every distant ol\ject, and so severe in their bite 
as to merit the appellation of burning flies — cover aiul torment the horses 
to such a degree as to excite compassion even in the hearts of the pack- 
liorscmen. Some of them are nearly as big as hiimble-hees ; and, when they 
pierce the skin and veins of the unhappy beast, make so large an orifice 
that, besides wJiat they suck, the blood flows down its neck, sides, and 
shoulders in large drops like tears, till, to use Bart rain’s expre.ssion, “ tiu y 
are all in a gore of blood.” Both the dog-tick and the American tick 
before mentioned, especially the latter, akso infest tlie horse. Kahn affirins, 
that he has seen the under parts of the belly, and other places of the body, 

^ Sec above, p. 25. 

* Once travelling through Cambridgeshire with a brother entomologist in a 
gig, our horse was in the condition here described, from the attack of Tabamia 
rusticus* 
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so covered by them, that he could not introduce the point of a knife 
between them. They were deeply buried in the flesh ; and in one in- 
stance that he witnessed, the miserable creature was so exhausted by 
continual suction, that it fell, and afterwards died in great agonies.' 

No quadruped is more infested by the gad- or bot-fly, sometimes also 
improperly called the breesc^ than the horse. In this country no fewer 
than three species attack it. The most common sort, known by the name 
of the horse-bee ((Estnts Eqm\ deposits its eggs ^ which being covered 
with a slimy substance adhere to the hairs) on such parts of the body as 
the animal can reach with its tongue ; and thus, unconscious of what it is 
doing, it unwarily introduces into its own citadel the troo[)s of its enemy. 
Another species (fJE. hccmorrhoidalis) is still more troublesome to it, 
ovipositing upon the lips ; and in its endeavours to effect this, from the 
excessive titiilation it occasions, giving the poor beast the most distressing 
uneasiness. At the sight of this fly horses are always much agitated, 
tossing their heads about in the air to drive it away ; and, if this does not 
answer, galloping off' to a distant part of their pa'«iturc, and, as their last 
resource, taking refuge in the water, where the gatl-flics never follow them. 
We learn from Reaumur, that in France the grooms, when they observe 
any hots (which is the vulgar name for the larvie and pupie of these flies) 
about the arms of a horseor in its dung, thrust their hand into the passage 
to search for more ; hut this seems a useless precaution, which must 
occasion the animal great pain to answer no good end ; for when the hots 
i^e passing through the body, having ceased feeding, they can do no further 
injury, lu Sweden, as De Ueer informs ns, they act much more sensibly: 
those that have the care of horses are accustomed to clean their mouths 
and' throats with a particular kind of brush, by which method they free 
them from these disagreealde inmates before they have got into the stomach, 
or can be at all prejudicial to them.* 

Providence has iloubtless created these animals to answ er some benefi- 
cial purpose ; and Mr. Clark's judicious conjectures arc an index which 
points to the very kind of good our cattle may derive from them, as acting 
the |:art of perpetual stimuli or blisters : yet when they exceed certain 
limits, as is often the case with similar animals cnijdoyed for purposes 
equally bcnelicial, they become certainly the causes of disease, and some- 
times of death. 

How troublesome and teasing is that cloud of flics {Anthomi/iameteorica) 
which you must often have noticed in your summer rides hovering round 
the head and neck of your horse, accompanying him as he goes, and causing 
a perpetual tossing of the former!^ — And still more annoying in Lap- 
land, as we^earn from Linne^, is the furious assault of the minute horse- 
gnat {Culex cquiniis L.), which infests these beasts in infinite numbers, 
running under the mane and amongst the hair, and piercing the skin to 
suck their hloo|l. -—An insect of the same genus is related to attack the n 
in a particular district in India in so tremendous a manner as to cause in- 

' De Goer, vii. ir)8. 

* See Mr. W. S. MucLeay in Linn. Trans, xiv. 355. 

* D(j Geer, vi. 295. ^ Amcen. Acad. iii. 358. 

* binn. Fior. Lapp. 37C. I^ch. Lapp. i. 233, 234. This insect from Linm^'s 
‘Icscription is probably no Culex, but perhaps a SimtUium Latr. (Simuiia 
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curable cancers, which finally destroy them J — But of all the insect tor- 
mentors of these useful creatures, there is none more trying to them than 
the forest- fly (Hippobosca equina). Attaching themselves to the parts 
least covered with hair, particularly under the belly between the hind legs, 
they irritate the quietest horse, and make him kick so as often to hazard 
the safety of his rider or driver. This singular animal runs sideways or 
backwards like a crab ; and, being furnished with an unusual number of 
claws, it adheres so firmly that it is not easy to take it off ; and even if you 
succeed in this, its substance is so hard, that by the utmost pressure of 
your linger and thumb it is difficult to kill it ; and if you let it go with 
life, it will immediately return to the charge. — Amongst the insect plagues 
of horses, I should also have enumerated the larva of Lwis parapfeciiats, 
which Linn^ considers as the cause of the equine disease called in Swedet), 
after the Phellmidrium aquaticum^ “ Stakra** had not the observations of 
the accurate De Geer rendered it doubtful whether the insect be at all con- 
nected with this malady.* 

Another quadruped contributing greatly to our domestic comfort, from 
which we derive a considerable portion of our animal food, and which, on 
account of its patient and laborious character when employed in agricul- 
ture, is an excellent substitute for the horse (you will directly perceive 1 
am speaking of the ojt, whether male or female), is also not exempt from 
insect domination. At certain seasons the whole terrified herd, with their 
tails in the air, or turned upon their backs, or stiffly stretched out in the 
direction of the spine, gallop about their pastures, making the country re- 
echo with their lowings, and finding no rest till they get into the water. 
Their appearance and motions are at this time so grotesque, clumsy, and 
seemingly unnatural, that we are tempted rather to laugh at the poor 
beasts than to pity them, though evidently in a situation of great terror 
and distress. The cause of all this agitation and restlessness is a small 
gad- or bot-fly (CE. JJovis) less than the horse-bee, the olyect of which, 
though it be not to bite them, but merely to oviposit in their hides, is not 
put into execution without giving them considerable pain. 

When oxen are employed in agriculture, the attack of this fly is often 
attended with great danger, since they then become perfectly unmanage- 
able ; and, whether in harness or yoked to the plough, will run directly 
forward. At the season when it infests them, close attention should be 
paid, and their harness so constructed that they may easily be let loose. 

Reaumur has minutely described the ovipositor, or singular organ by 
which these insects are enabled to bore a round hole in the skin of the 
animal and deposit their eggs in the wound. The anus of the female is 
furnished with a tube of a corneous substance, consisting of four pieces, 
which, like the pieces of a telescope, are retractile within each other. The 
last of these terminates in five points, three of which are longer than the 
others, and hooked : when united together they form an instrument very 
much like an auger or gimlet ; only, having these points, it can bite with 
more effect,* He thinks the infliction of the wound is not attended by 
much pain, except where very sensible nerves are injured, when the 

* X(/e 0/ General Th(mas, 18 G. 

* Linn. It. Sound. 1«2. De Geer, v. 227-.-230. 

* Mr. Clark, however, is of opinion that the gad-fly does not pierce the skin of the 
animal, but only glues its eggs to it ; the young larviC when hatched burrowed into 
the flesh. Euay on the Bote of IIothb and other AnimaUf p. 47, 
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animal, appearing to be seized with a kind of frenzy, begins to gambol, 
and run with such swiftness that nothing can stop it. From this sem- 
blance of temporary madness in oxen when pursued and bored by the 
^strus, the Greeks applied the term to any sudden fit of fury or violent 
impulse in the human species, calling such ebullition an CEainis. The 
female fly is observed to be very expeditious in oviposition, not more than 
a few seconds; and while she is performing the operation, the animal 
attempts to lash her off, as it does other flics, with its tail. The circular 
hole, made by the augur just described, always continues open, and in- 
creases in diameter as the larva increases in size ; thus enabling it to 
receive a sufficient supply of air by means of its anal respiratory plates, 
which arc usually near the orifice. — But though tlicse insects thus torment 
and terrify our cattle, they do them no material injury. Indeed, they 
occasion considerable tumours under the skin, where the hots reside, 
varying in niunbcr from three or four to thirty or forty ; but these seem 
unattended by pain, and are so far from being injurious, that they are 
rather regarded as proofs of the goodness of the animal, since these flies 
only attack young and healthy subjects. The tanners also prefer those 
liides that have the greatest number of bot-holes in them, which arc always 
the best and strongest.* 

The 8toinoxys, and several of the other flies before enumerated, as well 
as the dog and American ticks, are as prejudicial to the ox as to the horse. 
One species of Hippobosca, I have reason to believe, is appropriated to 
them ; yet, since a single specimen only has hitherto been taken *, little 
can be said with respect to it. — A worse pest than any hitherto enumerateil 
i‘ a minute fly, concerning the genus of which there is some doubt, Fabricius 
tonsidcring it as a Kliagio {R, colimbascfunsh) and l.atreille as a Siimi- 
liurn^; but to whatever genus it may belong, it is certainly a most de- 
structive little creature. lu Servia and the Jiannnt it attacks the cattle 
in infinite numbers, penetrates, according to Fabricius, their generative 
organs, but according to other accounts their nose and ears, and by its 
poisonous bite destroys them in the short space of four or five hours. 
Much injury was sustained in 1813 from this insect in the palatinate of 
Arad, in Hungary, and in the Bannat ; in Baulack not lower than two 
liundred horned cattle perisliing from its attacks, and in Versetz, five 
hundred. It appears towards the latter end of April or beginning of May 
in sucli indescribable swarms as to resemble clouds, proceeding, as some 
think, I’roin the region of Mehadia, but according to others from Turkey. 
Its approach i.s the signal for universal alarm. The cattle fly from their 
pastures; and the herdsman hastens to shut up his cow’s in the house, or, 
when at a distance from home, to kindle fires, the smoke of which is 
found to drive off this terrible assailant. Of this the cattle are sensible, 

* Much of the information here collected is taken from Rcaiim. iv. Mem. 12. ; and 
Clark in lAnn, Trans, iii. 281). 

* The writer of the present letter is possessor of this specimen, wdiich he took on 
himself in a field where oxen were feeding. 

® In the Systema Autlintorum (p.5G.) Fabricius most strangely considers this 
insect as synonymous >vith Culex calling it Scalopsc reptanSf and dropping 

his fornicr reference to Pallas, and account of its injurious pro})ertios. jMeigen ( I-ipt. 
i- 294.) makes this insect a under the name of S. manilaia. It is repre- 

sented by Coquebert, whose figure is copied iu the traiislatiou of Kbllar’s work 
referred to above, and also in the next page. 

O 
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and as soon as attacked run towards the smoke, and are generally pre- 
served by 

Tabani in this country do not seem to annoy our oxen so much as they 
do our horses ; perhaps for this immunity tliey may be indebted to the 
thickness of their hides ; but Vir^irs beautiful description of the annoy- 
ance shows that the Grecian (Estrus, called by the Romans Asilijs, 
evidently is one of the TabanidcB. As the passage has not been very cor- 
rectly translated, 1 shall turn poet on the occasion, and attempt to give it 
you in a new dress. 

Through waving groves where Solo’s torrent flows, 

And wliere, Alborno, thy green Ilex grows, 

Mvriads of insects flutter in the gloom, 

(Cfestnis in Greece, Asilus named at Rome,) 

Fierce and of cruel lium. By the dire sound. 

Driven from the woods and shady glens around, 

The universal herds in terror fly ; 

ITicir lowings shake the woods and shake the sky. 

And Negro’s arid shore 

In some parts of Africa also insects of this tribe do incredible mischief. 
What would you think, should you be told that one species of fly drives 
both inhabitants and their cattle from a whole district ? Yet the terrible 
Tsaltsal^a or Zimb of Bruce (and the world seems now disposed to give 
more credit to the accounts of that traveller) has power to produce such 
an effect. This fly, which is a native of Abyssinia, both from its habits 
and the figure ai)pears to belong to the TabanicUcy and perhaps is conge- 
nerous with the (JSsfnis of the Greeks.* ’ 

i Fabr. jRnt. Syat. Em. iv. 27G. 22. Latr. JJht. Nat. &c. xiv. 283. Lelps. ZeiU 
July 5. 1813, quoted in Gennar’a Mag. der Ent. ii. 185. In Kftllar’s Treatise on In- 
sects injurious to Gardeners, Foresters, and Farmers (Lond, 1840), a valuable work, 
for a translation of which from the German into Knglish we are indebted to the 
Misses Loudon, it is stated (p. 70.) that Dr. Schonbauer, late Professor of Natural 
History at Pesth, has ascertained that the swarnis of this fly, which he calls Simulia 
Columhaschensis, instead of proceeding, as the Wallachians universally believe, from 
the jaws of tlie dragon killed by St. George, and buried in certain caves in the 
limestone mountains near Colurabaez in Ser\'ia, out of the mouths of which they 
issue like smoke, in fact are bred in the extensive swamps in the district, passing 
all their states of egg, larva, and nymph in water. Vast swarms appeared in 1830 
in a large tract of Austria, Hungary, and Moravia, overflowed by the river Marsch, 
and hundreds of horses, cows, and swine perished from their bite. Men are equally 
attacked by this scourge, but can more easily defend themselves; and there are not 
wanting solitary examples of little children dying from the excessive inflammation 
consequent on their numerous puncture.s. 

3 It is by no means clear that the (Estrus of modern entomologists is synonymous 
with the insect.s which the Greeks dlstingui.sh by that name. Aristotle not only de- 
scribes these as Idood-suckers {Hist. AniniaL 1. viii. c. 11.), but also as furnished with 
a strong proboscis (1. iv. o. 7.) He obsei^'es likewise that they are produced from an 
animal inhabiting the waters, in the vicinity of which they most abound (1. viii. c. 7.). 
And iFIian (//isf. l.vi. c. 38.) gives nearly the same account. Comparing the 
CEstrns with the Myops (synonymous perhaps with Tahanus Latr., except that 
Aristotle affirms that its larvae liVc in W'ood, 1. v. c. 19.), he says, the (Estrus for a 
fly is one of the largest; it has a stiff and large sting (meaning a proboscis), and 
emits a certain humming and harsh sound ; but the Myops is like the Cynomyia — 
it hums more loudly than the (Estrus, though it has a smaller sting. 

These characters and circumstances do not at all agree with the modern 
C£stru% which, so fur from being a blood-sucker furnished with a strong proboscis 
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Small as this^insect is, we must acknowledge the elephant, rhinoceros’, 
lion, and tiger, vastly his inferiors. The appearance, nay the very sound 
of it, occasions more trepidation, movements, and disorder, both in the 
human and brute creation, than whole herds of the most ferocious wild 
beasts in tenfold greater numbers than they ever are would produce. As 
soon as this plague appears, and their buzzing is heard, all the cattle for- 
sake their food, and run wildly about the plain till they die worn out with 
fatigue, fright and hunger. No remedy remains for the residents on such 
spots but to leave the black earth and hasten down to the sands of Atbara, 
and there tht)y remain while the rains last. Camels, and even elephants 
and rhinoceroses, though the two last coat themselves with an armour 
of mud, are attacked by this winged assassin, and afflicted with numerous 
tumours. All the inhabitants of the sea-coast of Melinda down to Cape 
(jardefui, to Saba and the South of the Red Sea, are obliged in the be- 
ginning of the rainy season to remove to the next sand to prevent all 
their stock of cattle from being destroyed. This is no partial emigration* 
— the inhabitants of all the countries from the mountains of Abyssinia. 
north\\ard, to the confluence of the Nile and Astaboras, are once a year 
obliged to change their abode and seek protection in the sands of Beja ; 
nor is there any alternative or means of avoiding this, though a hostile 
band were in the way capable of spoiling them of half their substance.*'* 
This fly is truly a Beelzebub^ ; and perhaps it was this, or some species 
related to it, that w^as the prototype of the Philistine idol worshipped 
under that name and in the form of a fly. 

I must not conclude this subject of insects hurtful to our cattle without 
licfticing a beoile much talked of by the ancients for its mischievous pro- 
perties in this respect. You will soon and rightly conjecture that I am 
speaking of the Buprestis^y so called from the injury wliich it has been 
supposed to occasion to oxen or kine. 

Modern writers have been much divided in their opinion to what genus 
this celebrated insect belongs. All, indeed, have regarded it as of the 
Coleirptera order,; but here their agreement ceases. Linne should seem 
to have looked upon it as a species of the genus to which lie has given its 
name; but these, being timber insects, arc not very likely to be swallowed 
by cattle with their food, (ieoilroy thinks it to be a Carahm or Cicindcla, 
but wiih as little reason, since the species of these genera do not feed 
amongst the herbage; and though they are sometimes found running 


has scarcely any month. It shuns also the vicinity of water, to which our cattle 
generally tly as a refuge from it. It seems more probable that the (Estrus of 
Greece was related to llruce's rcprcsenteit in his figure with a long proboscis, 
which makeiS its appearance in the neighbourhood of rivers, ami belongs to the 
Tahanuitet. For further inforination the reader sluuild consult Mr. W. S. Mac- 
heay’s learned paper on the insect called Oistros and Asilus by the ancients. Lhin, 
Tranit. xiv. 3o3. 

1 The larv.To of a species of (Enirvs which infests the rhinoceros is figured in the 
Trans. Knt. Sac. of lAmdon, vol. ii. pi. 22. lig. 1. 

* bruco’s TravtlSf 8vo. ii. 315. 

3 Heb. litt^r’dly “Lord-Fly.” See 2 King.s, i. 2.; and Bochart, 

llierozoic. ps. ii. 1. 4, c. 9. p. 490. 

* JBwrn-Cfwor Oar, from /Soup, bos, and iuflamnio. M. Latreillc translatCb it 
Crtve^bosuf but improperly. 
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there, j ct their motions are so rapid, that it is not very likely that cattle 
would often swallow them while feeding. 

M. Latreille, in an ingenious essay on this insect^ suspects it to belong 
to the genus Jle/oe, and as this feeds upon herbs (Af. Prosenraheous and 
M, tiolaceiis^ upon the Kaniinculi, so widely disseminated in our pastures), 
his opinion seems to rest upon more solid grounds than that of his prede- 
cessors ; but yet, I think, the insect in question rather belongs to Mylabris, 
and for the following reason. 

In order rightly to ascertain what insect this really was, we must en- 
deavour to trace it in the country in which it received its name and cha- 
racter. This country was certainly Greece ; and there such an animal, 
retaining nearly its own name, and accused of being the cause of the same 
injury to cattle, still exists. For Bclon informs us, that on Mount Athos 
there is found a winged insect like the blister-beetle, but yellow, larger, 
and of a very offensive smell, which feeds upon various plants, and is 
* called Voupristi by the caloyers or monks, who assert that when horses or 
other cattle even feed upon the herbs which the animals have touched 
they die from inflammation, and that it is an immediate poison to oxen.‘^ 
This, therefore, most probably was the Buprestis of the Greek writers ; 
and as Pliny usually compiled from them, it may be regarded as his also, 
which he tells us was a caustic insect, and prepared in the same manner 
as the blister-beetle.^ He further observes that it was scarce in Italy. 
The Greek insect of Mount Athos M. Latreille supposes to be a Mylabris, 
and in this I agree with him ; and, therefore, this is the proper genus to 
which the original Greek Buprestis, the true type of the insect in question, 
ought to be referred, and not Melde. 

Whether this animal be really guilty to the extent of which it is accused, 
admits of considerable doubt; but as I have not the means of ascertaining 
this, I shall leave the question for others who are better informed to 
decide. 

lint of all our cattle none are more valuable and important to ns thnn 
omJIocA-s ; to them we look not only for a [irincipal part of our food, but 
also for clothing and even light. Tfiick as is their coat of wool, it docs 
not shield them from the attack of all-subduing insects : on the contrary, 
it affords a comfortable shelter to one of their cncinit\s of this class, 
regarded by Linne as a species of Hippobosen^ but properly separated from 
tliat genus by Latreille under the name of Mvlopha^us^ This is com- 
monly called tlie shcep-luusc, and is so tenacious of life, that we are toKl 
by Ray it will exist in a fleece twelve months after it is shorn, and its 
excrements are said to give a green tinge to the wool very difficult to be 
discharged. — You have doubtless often observed in the heat of the clay 
the sheep shaking their heads and striking the ground violently with theii 
fore feet ; or running away and getting into ruts, dry dusty spots or gravel 
pits, where crowding togetlicr they hold their noses close to the grouml. 
The object of all these actions and movements is to keep the gad-fly ap- 
propriated to them {CE, OvU) from getting at their nostrils, on the inner 
margin of which they lay their eggs, from whence the maggots make their 


* Annales du — X'’ Ann. N® xi. p. 129. 

* Observalioim de. phisieurs Simjulvirithf 1, 1. c. 45, p. 73. of the edition ift'Sir 
Joseph Banks’s library. 

^ Mit. Nat i xxix. c. 4. < See Curtis, Bril. Ent 1 142. 
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way into the head, feeding in the maxillary and frontal sinuses on the 
nmcilage there [)ro(luced. When full-grown, they fall through the nos- 
trils to the ground, and assume the pupa. Whether the animal suffers 
much pain from these troublesome assailants is not ascertained. Some- 
times the maggots make their way even into the brain. I have been in- 
formed by a very accurate and intelligent friend, that, on opening the 
head of one of his sheep which died in consequence of a vertigo, three 
maggots were foirtid in it in a line just above the eyes, and that behind 
them there was a bladder of water. — Perhaps you are not aware that the 
hots we are speaking of, or rather those in the head of goats, have been 
prescribed as a remedy for the cpileps}^ and that from the tripod of 
Delplios. Yet so we are told on the authority of Alexander Trallien. 
Whether Dcmocrates, who consulted the oracle, was: cured by this remedy 
(Iocs not appear ; the story shows however that the ancients were aware 
of the station of these larvae. — The common saving that a whimsical per- 
son is or has got maggots in Ms heady perha[)s arose from the 

freaks the sheep have been observed to exhibit when infested by their 
hots. — The flesh-fly is also a great annoyance to the fleecy tribe, especi- 
ally in' fenny countries ; and if constant attention be not paid them, they 
arc soon devoured by its insatiable larva?. In Lincolnshire, a principal 
profit of the druggists is derived from the sale of a mercurial ointment 
used to destroy them. — In tropical countries the sheep frequently suffer 
from the ants. Bosnian relates that when in Guinea, if one of his was 
uttackeil by them in the night, which often happened, it was invariably 
destroyed, and w^as so expeditiously devoured that in the morning only the 
; k^lcton would be left. 

Of our domestic animals the least infested by insects, I mean as to the 
lumihcT of species that attack it, is the .vzemc. With the exception of its 
louse, ^which seems to annoy it principally by exciting a violent itching, it is 
exposed to scarcely any other plague of this class, unless we may suppose 
that it is the biting of flies, which in hot weather drives it to “ its wallow- 
ing in the mire.'* 

Under tin's head we may include the deer tribe, for though often w ild, 
those kept in parks may strictly be deemed domestic ; and the rein- deer 
is quite as much so to the Laplander as our oxen and kine are to us. W^e 
learn from Reaumur that the fallow-deer is subject to the attack of tw’o 
species of gad-fly' : one which, like that of the ox, deposits its eggs in an 
oritice it makes m the skin of the animal, and so produces tumours ; and 
another, in imitation of that of the sheep, ovipositing in such a manner 
that its larvae when hatclicd can make their way into the liead, where 
they take their station, in a cavity near the pharynx. He relates a curious 
notion of the hunters with respect to these two species. Conceiving them 
both to be the same, they imagine that they mine for themselves a painful 
path under^the skin to the root of the horns, which is their common 
rendezvous from all parts of the body; where, by uniting their labours 
and gnawing indefatigably, they occasion the annual casting of these orna- 
mental as well as powerful arms. Tliis fable, improbable and ridiculous 

^ Mr. Curtis (IfriL Ent. 1 . 106.) under the njune of (Estrus piclus has figured a 
fine species of gad-fly taken in the New Forest, which he conjectures may be bred 
from the deer. It may probably bei o»* of tlio species here alluded to. 

o 3 
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as it is, has had the sanction of grave authorities.^ — The CEstri last men- 
tioned inhabit, in considerable numbers, two fleshy bags as big as a hen’s 
egg, and of a similar shape, near the root of the tongue. Reaumur took 
between sixty and seventy hots from one of them, and even then some 
had escaped. What other purpose these two remarkable purses are in- 
tended to answer, it is not easy to conjecture. He supposes that the 
parent fly must enter the nostrils of the deer, and pass down the air pas- 
sages to oviposit in them ; but probably such a manoeuvVe is unnecessary, 
since there seems no reason, supposing the eggs to be laid in the nostrils, 
why the larva when hatched cannot itself make its way down to the above 
station, as easily as that of the sheep into the maxillary sinuses. Or, 
which perhaps is more likelyj when the animal draws in the air, the eggs 
or larvm may be carried down with it, in both cases, to the place assigned 
to them by Providence.® 

No animal, however, is so cruelly tormented by Qilstri as the rem^drer; 
for besides one synonymous apparently with this of the deer (CE. nasalk)^ 
from which they endeavour to relieve themselves by snorting ami blow- 
ing®, they have a second which produces hots under their skin; not im- 
probably the same species that in a similar way attacks the latter, as I 
have stated above. We have heard that the vaccine disease is derived 
from the cow and the horse, and the small-pox is said to have originated 
in the heels of the camel ; but neither the ingenious Dr. Jenner nor any 
other writer on this subject has informed us that the rein-deer is subject 
to the distemper last named ; yet Linne quotes the learned work of a 
Swedish physician on* St/philis^ who gravely gives this as a fact ! ! The 
inocLihitor, in truth, is the gad-fly, the tumours it causes are the pustules, 
and its larva? are the pus. — It is astonishing how dreadfully these poor 
animals in hot weather are terrified and injured by them : ten of these 
flies will put a herd of five hundred into the greatest agitation. Tht;y can- 
not stand still a minute, no not a moment, without changing their posture, 
puffing and blowing, sneezing and snorting, stam[ung and tossing continu- 
ally ; every individual trembling and pushing its neighbour about. Tlie 
ovipositor of this fly is similar to that of the^ox-breese, consisting of 
several tubular joints which slip into each other ; and therefore Linne was 
probably mistaken in supposing that it lays its eggs n})on the skin of the 
animal, and that the hot, when it apfiears, eats its way through it ® ; there 
can be little doubt (or else what is the use of such an apparatus ?) that it 
bores a hole in the skin and there depo.sits the eggs. About the beginning 
of July the rein-deer sheds its hair, which then stands erect — at this time 
the fly is alwap fluttering about it, and takes its opportunity to oviposit. 
The hots remain under the skin through the whole winter, and grow to the 
size of an acorn. Six or eight of these are often to be found in a single 

^ Heaum. v. 69. Dk-tionnaire de article Cerf. 

* For the account of the (Estrus of the deer, see Ueaurn. v. 67 — 77. 

S Linn. lAtch. Lapp. ii. 45. In the pa.'jsage here referred to, Linne speaks of two 
species of (Estriis, though the mode of ex precision indicates that he considered thorn 
n.s the same. One was (E. namlis, from which tlicy freed thcinselv'es by snorting, 
Ac., the other (E. Tarandi, which fonned tlie pustules in their backs. In Sy»t. 
Nat. 969. 3. he strangely observe.^ under the fonner species, ^Habitat in efptbrum 
fauce, per iiares intranel” confounding probably (E.veterinus of Mr. Clark with the 
tnie (E. nasalis, 

^ L>ick» I^pp. L 280. * Flor, Lapp. 79. 
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rein-deer that has only seen one winter; and these so emaciate them, 
that frequently one-third of their number perish in consequence. Even 
those that are full-grown suffer greatly from this insect. The fly follows 
the animals over precipices, valleys, the snow-covered mountains, and even 
the highest alps ; to which, in order to avoid it, they often fly with great 
swiftness in a direction contrary to the wind. By this constant agitation 
and endeavour to escape from the attack of their enemy they are kept 
from eating during the day, standing always upon the watch, with erect 
cars and attentive eyes, that they may observe whether it comes near 
thern.^ The rein-deer are teased also by a peculiar species of Tabanus 
(7\ tarandinus)^ which, by a singular instinct, instead of their skin, makes 
its incision in their horns when tender. 

Our dogs^ the faithful guardians of ogr other domestic animals and 
possessions, the attached companions of our walks, and instriinients of 
many of our pleasures and amusements, cannot defend themselves from 
insect annoyance. They have their peculiar louse, and the flea sucks their 
blood in common with that of their master ; you must also often have 
noticed how much they* suffer from the dog-tick, which, when once it has 
fixed itself in their flesh, will in a short time, from the size of a pin’s head, 
80 swell itself out by gorging their blood that it will equal in dimensions 
what is called the tick-bean. In the West Indies these ticks, or one like 
them, get into the ears and head of the dogs, and so annoy them and wear 
them out that they cither die or are obliged to he killed.*'* 

Some of the most esteemed dainties of our tables are supplied from 
such of the winged part of the creation as wc have domesticated. Tliese 
a'sq have a louse (^Ninmis) appropriated to them, and the gorgeous 
peacock is infested by one of extraordinary dimensions and singular form. 
Pigeons, in addition, often swarm with the bed-bug, which makes it ad- 
visable never to have their lockers fixed to a dwelling-house. In their 
3oiing, if your curiosity urges you to examine them, you may find tlie 
iarva of the flea, which in its perfect state often swarms in poultry. 

Amongst our most valuable domestic animals I shall be very unjust and 
ungrateful if I do not enumerate those industrious little creatures the bees, 
from whose incessant labours and heaven- taught art we derive the two 
[)recious productions of honey and w ax. They arc aiso infested by nume- 
rous in:ect-enemies, some of which attack the bees themselves, while 
others despoil them of their treasures. — They have parasites of a pecu- 
liar genus (if indeed they are not the young larvae of Melde), although 
at present regarded as belonging to Pediculiis^ and mites (Gamasiui 


ipp, S79. * Mr. Kittoe. 

5 Melittophdfjus Mus. Kirby. Seo 3Ion. Ap. Angl. ii. 108. {l''rinnguJhwsVi\x^o\\r.') 
I copy the following nieniorandum respecting A/. melitUe from my common -place 
book, May 7. 1812. On the tlowers of Ficaria, Taraxacum, and llellis, 1 found a 
preat number of this insect, which seemed extremch’’ restless, running hero and 
tliere over the flowers, and over each other, with great swiftness, mounting the 
Jintliers, and sometimes lifting themselves up above them, as if looking for some- 
Ihing. One or two of them leaped upon my hand. >icar one of these flowers 1 
foutid a small Andrena or Jlalictus, upon which some of these creatures w'ere busy 
sucking the poor animal, so that it seemed uniible to fly away. When disclosed 
from the egg, I imagine they get on the top of these flowers to attach themselves to 
any of the AndrenidcB that may alight on them, or come sufficiently near for tliem 
to leap on it. — K* 

o 4 



83 INDIRECT INJURIES CAUSED BY INSECTS. 

g^mnopteromm) are frequently injurious to them. In Germany the bee- 
louse (JBraula cccca Nitsch), whicH is about the size of a flea and allied to 
the H'lppobosccc^ often infests populous hives so as greatly to annoy the 
bees by fixing itself upon them (sometimes two, three, or more on a single 
bee), and making them restless and indisposed to their usual l2A)ours.i 
That universal plunderer the wasp, and his formidable congener the hornet, 
often seize and devour them, sometimes ripping up their body to come 
at the honey, and at others carrying off' that part in which it is situated. 
The former frequently takes f)ossession of a hive, having either destroyed 
or driven away its inhabitants, and consumes all the honey it contains. 
Nay there are certain idlers of their own species, called by apiarists cor- 
sair-bccs, which plunder the hives of the industrious. — From the curious 
account which Latreille has given us of Pfiilanthiis apivorus, a wasp-like 
insect, it appears that great havoc is made by it of the unsuspecting 
workers, which it seizes while intent upon their daily labours, and carries 
off to feed its young.^ Another insect, which one would not have suspected 
of marauding propensities, must here be introduced. Kuhn informs u!?, 
that long ago (in 1799) some monks who kept bees, observing that they 
made an unusual noise, lifted up the hive, when an animal flew out, which, 
to their great surprise no doubt, for they at first took it for a bat, proved 
to be the death’s head hawk-moth {Acherontia atropos), already celebrated 
as the innocent cause of alarm ; and he remembers that several, somo 
years before, had been found dead in the bee-houses.^ M. Huber, also, in 
1 804, discovered that it had made its way into his hives and those of his 
vicinity; and had robbed them of their honey. In Africa, we arc told, it 
has the same propensity ; which the Hottentots observing, in order, to 
monopolise the honey of the wild bees, have persuaded the colonists that 
it inflicts a mortal wound.'* This moth has the faculty of emitting a 
remarkable sound, which he supposes may produce an effect upon the 
bees of a hive somewhat similar to that caused by the voice of their (|ueen, 
which as soon as uttered strikes them motionless, and thus it may he 
enabled to commit with impunitt' such devastation in the midst of myriads 
of armed hands.^ The larvae of two species of moth {Gnllcrln ccream, 
and Mellvj^ella) exhibit equal hardihood with equal impunity. They, 
indeed, pass the whole of their initiatory state in the midst of the combs. 
Yet in spite of the stings of the bees of a whole republic, they continue 
their depredations unm(dcstcd, sheltering themselves in tubes made of 
grains of wax, and lined witii silken tapestry, spun and wove by themselves, 
which the bees (however disposed they^ may be to revenge the inischict 
which they do them by devouring what to all other aninjals would be 
indigestible, their wax) are unable to penetrate. These larvae are some- 
times so numerous in a hive, and commit such extensive ravages, as to 
force the poor bees to desert it and seek another habitation. 

I shall not delay you longer upon this subject by detailing what wild 
animaU suffer from insects, further than by observing that the two creatures 
of this description in which wc arc rather interested, the hare and the 

* K5llar on Ins. inj. to GarthnerSf &c. 73. 

® Latreille, Hist, aes Fourmh, 307—320. 

® Naturforsvher^ Stk. xvj. 74. f 

* Quoted from Campbell’s Travds in South Africa, in the Qunrterhf Repieio 

July^ 1315, 315. 5 Huber, Pref. xi— xiii. . 
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rnbUt, do not escape their attack. The hare in Lapland is more tormented 
by the gnats than any other quadruped. To avoid this pest it is obliged 
to leave the cover of the woods in full. day, and seek the plains : hence 
the hunters say, that of three litters which a hare produces in a year, the 
first dies by the cold, the second by gnats, and only the third escapes 
and comes to maturity.^ — We learn from the ingenious Mr. Clark, that 
the American rabbit and hare are infested by the largest species of 
(Estrus ® yet discovered ; and our domestic rabbits sometimes swarm 
with the bed-bug. This was the case witli some kept by two young 
ircntlemcn at my house last summer to such a degree, that I found it 
necessary to have them killed. 

Nor are the inhabitants of the waters sheltered by their peculiar clement 
from these universal assailants. The larvue of Dytisci. fixing themselves 
by their " suctorious mandibles to the body of fish, doubtless destroy an 
infinite number of the young fry of our ponds. Some species of salmon 
(Salmo fario L.) are the food of an animal which Linn 6 has arranged 
under Pediculus ; and probably many others of the finny tribes may, like 
the birds, have their peculiar parasites. Even shell-fish do not escape, for 
the Kymphon grossijws enters the shell of the muscle and devours its 
inhabitant, , 1 am, &c. 

1 De Geer, ii. 83. 

3 Considered by Mr. Clark as a new genus, which he has named Cnterehra, and 
of wliicl) he has described three species. — Emry on the Dots of //orsci*, Ac. p. Go. 
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LETTER VL 

INJURIES CAUSED BY INSECTS. 

INDIRECT INJURIES — Continued, 

Having endeavoured to give you some idea of the mode in wliicli 
insects establish and maintain their empire over man and his train of clt- 
pendent animals, I shall next call your attention to his living vendable pos- 
sessions, whether the produce of the forest, the field, or the garden ; 
whether necessary to him for his support, convenient for his use, or mi- 
nistering to his comfort, pleasure, and delight: — and here you will find 
these little creatures as busily engaged in the work of mischief as ever, 
destroying what is necessary, deranging what is convenient, marring wliar 
is beautiful, and turning what should give us pleasure into an object of 
disgust. 

Let us begin with the produce of our fields, — Bread is called “the stall’ 
of life : ” yet should Divine Providence in anger be pleased to give the 
rein to the various insects which, in the different stages of its growth, 
attack the plant producing it, how quickly would this statf be broken ! 
From the moment that wheal begins to emerge from the soil, to the time 
when it is carried into the barn, it is exposed to their ravages. One of its 
earliest assailants in this country is that of which Mr. Walford has given 
an account in the Linncan 7ransactions, taking it for the wire-worm ; but, 
as Mr. Marsham observed, not correctly, it being probably the larva of 
some coleopterous insect, perhaps of one of the numerous tribe of Jha- 
chyptera or rove-beetles, which arc not universally carnivorous. Tliis 
animal was discovered to infest the wheat in its earliest stage of growth 
after vegetation had commenced ; and there w'as reason to believe that it 
began even with the grain itself. It cats into the young plant about an 
inch below the surface, devouring the central part ; and thus, vegetation 
being stopped, it dies. Out of fifty acres sown with this grain in 1802, 
ten had been destroyed by the grub in question so early as October.^ ^ — 
Other predaceous Coleoptein will also attack young corn. This is done by 
the larva of Zabrus gibbus^ both with respect to wheat and barley. In the 
spring of 1813 not less than twelve German hides {Ilufen)^ equal to two 
hundred and thirty English acres, of wheat, were destroyed by it in the 
canton of Seeburg, near IJalle, in Germany; and Gernuur (who, witii 
other members of the Society of Natural History at that place, ascertained 
the fact) suspects that it was the same insect described by Cooti, an 
Italian author, which caused great destruction in Upper Italy in 1770. 
Not only is the larva, which probably lives in that state three years, thus 
injurious, but, what one would not have expected, the perfect beetle ItscH 
attacks the grain, both of wheat and barley, when in the ear, clambering 


^ TJiih, Trans, ix. 156 — 161. 
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up the stems at night in vast numbers to get at it. The Rev, G. T. Rudd, 
when residing at Kimpton near Andover, Hants, where this insect abounds, 
not only saw it, as did his brother, gnaw off the tip of the husk from the 
end of a grain of barley, and then gradually draw the milky grain out of 
its sheath, consuming it as it came forth, till the whole grain had disap- 
peared, and repeating the operation till seven or eight grains had been 
eaten, but was fully satisfied, on killing and dissecting it, that it had fed on 
the jnioy immature grain.' Along with the larvae of this insect were 
found in the proportion of about one fourth, those of another beetle 
[Melolontha rujicornis)^ which seemed to contribute to the mischief.^ 
Other beetles, generally supposed to be carnivorous, as Amara communis 
triv'mtis^ &c., are also stated by M. Zimmermann to feed on wheat.^ 

The caterpillars of a moth {Agroth se^etum) occasionally devastate large 
tracts of wheat and rye by eating the roots, stem, and leaves, in Northern 
Germany, Prussia, Poland, and Russia^ ; but this species with us is 
chiefly injurious to turnips and garden vegetables. 

Mr. Markwick has given us the history of a fly that attacks wheat in a 
later period of its growth, which, if it be not indeed the same, appears to 
be nearly related to the Miisca pumifiouis of Bicrkander^ {Oschm F.), 
accused by him of being extremely injurious to rye in the spring. Our 
insect wifs discovered on the first-sown wheats early in that season, mak- 
ing its loilgcnient in the very heart of the principal stem just above the 
root, which stem it invariably destroyed, giving the crop at first a most 
unpromising appearance, so that there seemed scarcely a hope of any 
produce. But it proved iu this am! other instances that year (1791) that 
instead of being injured, derived great benefit from this circum- 
stance; for, the main stem perishing, the root (which was not hurt) threw 
out fresh shoots on every side, so as to yield a more abundant crop thau 
iu other fields where the insect had not been busy. These flies, therefore, 
seem to belong to our insect benefactors ; and I should not have intro- 
duced them here, hud it not been probable that in some instances later in 
the spring they may attack the lateral shoots of the wheat, and so he iu- 
jurious. It is also not unlikely that the new progeny, which is disclosed 
m May, may oviposit in barley or some other spring corn, which wouUI 
bring the next generation out in time for the wheat sown in the autumn. 
These lues are amongst the last, and, in some seasons, the most numerous, 
that take shelter in the wdiidows of our apartments when the first frosts 
indicate the approach of winter, previous to ihcir becoming torpid during 
that season. When this little animal was first observed in England, it 
created no small alarm amongst agriculturists, lest it should prove to be 
ihe Hessian fly, so notorious for its depredations in North America ; «but 
Mr. Marsham, by tracing out the species, proved the alarm to be un- 
# 

' Ent. Mag. ii. 182. 

* Germar’s JWrM. drr i. 1—10. Mr. Stephens, in his Illustrations of British 
Entoruolofrg (No. L p. 4.) very judiciously asks, “ May not those herbivorous larvje have 
been the* principal cause of the mischief to the wheat, while those of the Zubrus 
contributed rather to lessen their numbers than to destroy the coni?” But this 
query does not account for their being found, when in the perfect state, attacking 
the ear. I have seen cognate beetles devouring the seeds of umbelliferous phuits. 

® Silhermann, Jtev. Ent. ii. 201. 

^ Kbllar 07i Ins. injuriotis to Gardeners, &c. 94 — 101. 

® Act. Stockli. 1778, 3. u. H. and 4. n. 4. Marsham in Linn. Trans, ii. 79- 
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founded.' That there was sulficient cause for apprehension, should it 
have so turned out, what I have formerly stated concerning the latter insect, 
and the additional facts which I shall now adduce, will amply show. 

The ravages of the animal just alluded to, which was first noticed in 
1776, and received its name from an erroneous idea that it was carried by 
the Hessian troops in their straw from Germany, were at one time so 
universal as to threaten, where it appeared, the total abolition of the cul- 
ture of wheat; though the injury which it now occasions is much less 
than at first. It commences its depredations in autumn, as soon as the 
plant begins to appear above ground, when it devours the leaf and stem 
with equal voracity until stopped by the frost. When the return of spring 
brings a milder temperature the fly appears again, apd deposits its eggs iii 
the heart of the main steins, which it perforates, and so weakens, that when 
the ear begins to grow heavy, and is about to go into the milky state, they 
break down and perish. All the crops, as far as it extended its flight, foil 
before this ravager. It first showed itself in Long Island, from whence it 
proceeded inland at about 'the rate of fifteen or twenty miles annually, and 
by the year 1789 had reached 200 miles from its original station. 1 must 
observe, however, that some accounts state its progress at first to have 
been very slow, at the rate only of seven miles per annum, and the damage 
inconsiderable ; and that the wheat crops were not materially iiljurcd by 
it before the year 1788. Though these insect hordes traverse such a 
tract of country in the course of the year, their flights are not more than 
five or six feet at a time. Nothing intercepts them in their destructive 
career, neither mountains nor the broadest rivers. They were seen to 
cross the Delaware hkc a cloud. The numbers of this fly were so gi;eat, 
that in wheat-harvest the houses swarmed with them, to the extreme 
annoyance of the inhabitants. They filled every plate or vessel that was 
in use ; and five hundred were counted in a single glass tumbler exposed 
to them a few minutes with a little beer in it.® 

America suffers also in its wheat and maize from the attack of an insect 
of a different order ; which, for what reason I know not, is called the 
chintz bug-fly. It appears to he apterous, ami is said in scent and colour 
to resemble the bed-hiig. They travel in immense columns from fielil to 
field, like locusts, destroying every thing as they proceed ; but their injuries 
are confined to the states south of the 40tli degree of north latitude."* 
From tliis account the depredator here noticed should belong to the 

^ Linn, Trans, ii. 76 — ?0. 

* Encyclopml. Britann. viii. 489 — 495. Though the ravrges of the Hessian fly in 
thoJD^nited States have not been so extensive of late, much injury is still occasionally 
sufFered from it, as stated by Mr. Say, ■who described it under the name of Cecido- 
myia tractor, and as I learn from K. O. Herrick, Esq. of New Haven, Connecti- 
cut, who has taken great pains to ascertain the metamorphosis and economy of this 
insect; and either this or an allied species described by M, Kollae, destroyed a large 
proportion of the wlicat crops in Hungary in 1833, and extended itself also to 
France. Dr. Hammersolirnidt, who has also given an account of this insect, has 
called it Ceetdomyia tritici^ supposing it to be the same with the insect described by 
Mr. Marsham and Mr. Kirby; but as the mischief done by the larva of the former 
is caused its eating into the stem and weakening the whole plant, while the 
latter is injurious by destroying the pollen of the blossom, the two insects are evi- 
dently very distinct, as indeed their difTcreiit colour proves, — Kdllar o»/«s. injurious 
to Gardeners^ fkr. 118. 

5 Young’s Annals of AyrkulUre^ xi. 471. 
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tribe of Gcocorisce Latr. ; but it seems very difficult to conceive how an 
insect that lives by suction, and has no mandibles, could destroy these 
plants so totally. 

When the wheat blossoms, another marauder, to which Mr. Marsham 
first called the attention of the public, takes its turn to make an attack 
upon it, under the form of an orange-coloured gnat, which introducing its 
long retractile ovipositor into the centre of the corolla, there deposits its 
effgs. These being hatched, the larvae, perhaps by eating the pollen, pre- 
vent the impregnation of the grain, and thus in some seasons destroy the 
twentieth part of the crop.^ 

Much mischief is also sometimes done by a species of Thripst (T. cerca- 
ihta Haliday), a minute insect, often abundant on flowers, which, insinu- 
ating itself between the internal valve of the corolla and the grain, inserts its 
rostrum into this last, and causes it to shrivel and according to Vassali 
Eandi^, as quoted by Mr. ilaliday, the same^i||ies also attacks the stem 
at a still earlier period, causing the abortion ^ars, and sometimes to 

such an extent that in 1805 (in which year t^j^heat in England, also, 
suffered apparently from this cause) one third of the wheat crop on the 
richest plains of Piedmont was destroyed by this seemingly insignificant 
little insect.'^ 

One would think, when laid up in the barn or in the granary, that wheat 
would I)() secure from injury ; but even there the weevil (Calaiidra ^ranaria) , 
ill its imago as well as in its larva state, devours it ; and sometimes this 
[)Lst bcconies so infinitely nnincrous, that a sensible man, engaged in the 
brewing trade, once told me, speaking perhaps rather hyperbolically, that 
they* collected and destroyed them by bushels: and no wonder, for a single 
jiairof tlieso destroyers may produce in one year above COOO descendants. 
There are three other insects that attack the stored wheat, which are more 
injurious to it than even the weevil. One is a minute species of moth 
{Tinea ^ranclla L.), of which Leeuwenhoek has given us a full history 
under the name of the wolf. Another is a species of the same genus, at 
present not named, which, us we are informed by Dn Hamel, at one time 
coiuniitted dreadful ravages in the province of Angoiiniois in France. The 
third is Tro^oaila caruboidesy a kind of beetle, the grub of which, called 
Cadellt'y Olivier tells ns did more damage to the housed grain in the 
southern provinces of FVance than cither the weevil or the wolf.^ 

In this place, too, must be noticed the caterpillars of a moth {Caradrwn 
cuhicularis)y which Mr. Raddon told me were foiiml in such quantities in a 
wheat-stack near Bristol, when taken down to lie thrashed, that he could 
luivc gathered them up by liandfuls, and they had done much injury to the 
grain.® 

Here I may just mention a few other insects which devour grains that 
iire the food of man, concerning which I have collccteil no other facts. 
The rice-weevil (Calundra oryza;) is very' injurious to the useful grain after 
'v’liich it is named ; as is likewise another small beetle, Li/ctus dentatns F. 
{Sylvanus Latr.); and an Indian grain, called in the country Joharre, whicli 

' Tipula tritici K,t belonging to Latroillc’s genus Cecidomyuu — IMarsliam and 
in Liwn. 7ran5. iii. 2 I 2 — 245. iv. 225 — 23i). v.OC— 110. 

* Kirby in Linn. Trans, iii. 2-12. ^ Mem. Acad. Turin, xvi. lx.wi. 

J Haliday in Entom. Maq. v. 444. ® Oiiv. ii. n. 19. 3, 4. 

Tram. Ent, Soc. Land. ii. proc. xlii. 
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appears to be a species of Holcus or Milium, is the appropriate food of 
another species of Calandra which I found abundant in it. 

Ri/e, in this island, is an article of less importance than wheat ; but in 
some parts of the Continent it forms a princi|)al portion of the bread- 
corn. Providence has also appointed the insect means of causing a scarcity 
of this species of food. The By before noticed (Oscinis pumUionis) intro, 
duces its eggs into the heart of the shoots of rye, and occasions so many 
to perish, that from eight to fourteen are lost in a square of two feet) 
This fly, in 1839, did much damage to the rye at Grignon, in France ^ and 
in 1841 to that near Kingston, Surrey.'* A small moth, also (Margarita 
secalis), which eats the culm of this plant within the vagina, thus destroys 
many ears. In common with wheat and barley, it also suffers from Leeu. 
wenhoek’s wolf and the weevil, when stored in granaries. 

Barley likewise, another of oUr most valuable grains, has several insect 
foes, besides the beetle (^^rns gihhus), already alluded to (p. 134.). The 
gelatinous larva of a sa L.) preys upon the upper surface 

of the leaves, and so diffi[sions them to wither, Musca hordci of Bier- 
kander also assails the plant. A tenth part of the produce of this grain, 
Linne affirms, is annually destroyed in Sweden by another fly not yet 
discovered in Britiun (O^'cims fril), which docs the mischief by getting into 
the ear; as does likewise O. Vmeata F. Dr. J. N. Sail ter has described a 
fly which he calls Tipula cereaHs (most probably a species of Cveidomyia), 
the larvae of which, eating the stem of barley and spelt (a kind of dwarf 
wheat), did great injury to these crops in the grand duchy of Baden in 
1813 and 1816 ; and the .same, or an allied species, is supposed to have 
formerly destroyed the oats in Styria and Carinthia.^ A small species of 
moth described by Reaumur, though not named by Linne, which may bo 
called Tinea hordci ( Ypsoloplnis graiiellus?)^ devours the grain wdien laid up 
in the granary. This lly deposits several eggs, perhaps twenty or thirty, 
on a single grain ; but as one grain only is to be the jiortion of one larva, 
they disperse when hatched, each .selecting one for itself, which it enters 
from without at a place more tender than the rest ; and this single grain 
furnishes a sufficient supply of food to support the caterpillar till it is 
ready to assume the pupa. Concealed within this contracted habitation, 
the little animal does nothing that may betray it to the watchful eye of 
man, not even ejecting its excrements from its habitation ; so that there 
may be millions within a heap of corn, where you would not suspect there 
was one.® 


1 CircuUo testaceuSf Ent. Brit. 

2 Marslnam in Linn. Tram. ii. 80. De Geer notices the injury done by this 
fly to rye, and observes that before it had been attributed to frost, ii. G8, 

3 Ann. Ent. Soc. de France, viii. p. xiii. * 

^ Proceed, of Ent. Soc. Lond. Oct. 5. 1840. 

5 Kollar on Ins. in j. to Gardeners, &c. 124. 

® Act. Sfoclih. 17o0, 128. Keaum. ii. 480, &c. Barley, like wheat, and indeed 
all white corn, is much injured in the granaries of the corn-dealer by the *larv;o 
of the little motli {Tinea granelta L.), the wolf of Leeuwenhoek before referred to. 
On visiting those of Aiessrs. Hellicar, Bristol, in October, 1837, with my friend, 
W. liaddon, Esq., we found the barley lying on the floors covered with a gauzy* 
like tissue formed of the fine silken threads spun by the larvsB in traversing h*’ 
surface, on recently quitting it for the purpose of undergoing their metamorphosis 
in tiiQ. ceiling of "the graiWy, formed of the joists and wo^en floor of the stonj 
above;' What was remarkable, as Mr. Kaddon communicated to the Entomological 
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I have not observed that oa^s suffer from insects, except from the uni- 
versal subterranean destroyer of the grasses, the wire-worm, of which I 
shall give you n more full account hereafter ; and occasionally from an 
Aphis. 

Buckwheat {Polmonum fagopyrum)^ a grain little cultivated with us, 
except as food for pneasants, but which is an important crop on the Con- 
tinent on poor sandy soils, is sometimes wholly cut off, by the larvae of a 
moth {Agrotis frilici)^ which afterwards devours the rye sown to replace the 
buckwheat ; and miltetf also a considerable continental crop, is occasionally 
much damaged by the larvae of another moth {Botys silacealis), which, 
eating into the stem of the plants, causes them to wither and die.^ 

The only important grain that now remains unnoticed is the make^ or 
Indian corn, llcsides the chintz bug-fly, a little beetle* {Vhalena cornvta) 
appears to devour it ; and it has probably other unrecorded enemies. The 
Guinea corn of America (IIolcus bicolor), as well as other kinds of grain, 
is, according to Abbot, often much injured by the l^va of a moth {Noctua 
Jru"ipcrda Smith), which feeds upon the main shoot.® 

Next to grain pulse is useful to us, both when cultivated in our gardens 
and in our fields. Peas and beaits, which form so material a part of the 
produce of the farm, are exposed to the attack of a numerous host of 
insect depredators ; indeed the former, on account of their ravages, is one 
of the most uncertain of our crops. The animals from which in this 


So ciety (Trans, ii. proc. Ixvii.), was the great depth to which tlie larvfB had bored 
i/i theVdflid, even through knots filled with turpentine, so as to convert portions of 
the wood-work in places quite into a honey-comb, and thus to be almost as injurious 
to the building as to tlie corn stored in it. Our first idea was that this boring was 
simply for the purpose of gnawing off portions of wood with w hich to form their 
cocoons before becoming pupae, but the powdery masses hanging from the entrance 
of the holes had, when viewed under a lens, so completely the appearance of excre- 
ment, that we were at last forced to the conclusion, how'cver strange and improbable 
it may seem, that these larva}, after eating ad libitum of barley, voluntarily quit it, 
andactuall^'eat and digest lir-wood, even to the very knots saturated -with turpen- 
tine. In fact, the great depth to which they bore is inconsistent with the .sup- 
position of their object being merely to detach woody fibres as a covering for their 
cocoons. That their main purpose (whether we suppose the excavated >vood to be 
eaten and digested or not) is to provide a retreat for the larvae, which remain in this 
state the whole winter, and do not become pupae till s[)riiig, is proved by the fact that 
it is from the mouths of these holes (after every portion of the excrement hanging 
from them has been swept awa}', and the whole ceiling thickly lime-washed, as it is 
every autumn) that the moths emerge by thousands in the month of June, as yearly 
takes place in Messrs. Hellicaris granaries. The further investigation, wdiich is so 
evidently required, as to the strange anomaly of these larvae seeming to eat and di- 
gest wood after devouring as much barley as they choose, I have recommended to 
iny friend G. fl. K. Thwaite, Esq. of Bristol, wdioso habits of close observation so 
well fit him for throwing light on the subject; and meanwdiile it may be here ob- 
served, that the facts stated of the great damage done to vessels that bring bones, 
hoofs, and horns from Brazil, and in one case to a large parcel of cork -wood, by the 
larvae of Dermestes vidpinus, which, after eating their till of animal matter, attack 
wood and cork, seem of an analogous kind to those above mentioned, unless in 
these instances the wood and cork aro'merely gnawed, and not eaten and digested. 
■^(See Trans. Ent. Soc. Lond, ii. proc. Ixviii. ; and Shuckard’s Elements of Brit. 
Ent. i. 189.) 

' Kbllar on Ins. inj. to Gardeners^^^. 102 — 110. 

* This insect was taken in maii^o by Mr. Sparshall of Nonvich. 

® Smith’s Abbott’s Insects pf Georgia^ 191. 
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country both these plants suffer most are the AphidqSt commonly called 
leaf-lice, but which properly should be denominated plant-lice. As almost 
every animal has its peculiar louse, so has almost every plant its peculiar 
plant-louse; and, next to locusts, these are the greatest enemies of the 
vegetable world, and, like them, are sometimes so numerous as to darken 
the air.^ The multiplication of these little creatures is infinite, and almost 
incredible. Providence has endued them with privileges promoting fecun- 
dity which no other insects possess ; at one time of the year they arc 
viviparous, at another oviparous; and, what is most remarkable and 
without parallel, the sexual intercourse of one original pair serves for all 
the generations which proceed from the female for a whole succeeding 
year. Ueanmur has proved that in five generations one Aphis may be the 
progenitor of 5,904,900,000 descendants ; and it is supposed that in one 
year there may be twenty generations.*'^ This astonishing fecundity ex- 
ceeds that of any known animal ; and we cannot wonder that a creature 
so prolific should be prpportionably injurious : some species, however, seem 
more so than others. Those that attack wheat, oats, and barley, of which 
there are more kinds than one, seldom multiply so fast as to be very 
noxious to those plants ; while those which attack pulse spread so rapidl}, 
and take such entire possession, that the crop is greatly injured, and some- 
times destroyed by them. This was the case with respect to peas in the 
year 1810, when the produce was not much more than the seed soTvii; 
and many farmers turned their swine into their pea-fields, not thinking 
them worth harvesting. The damage in this instance was caused solely 
by the Aphis, and was universal throughout the kingdom, so that a suffi- 
cient supply for the navy could not be obtained. The earlier peas, arc 
sown the better chance tliey stand of escaping, at least in part, the effects 
of this vegetable Phthiriasis. Beans are also often great sufferers from 
another species of plant-louse, in some districts, from its black colour, 
called the Collier, in others the Dolphin, which begins at the top of the 
plant, and so keeps multiplying downwards. The best remedy in this case, 
which also tends to set the beans well, and improves both their qualit) 
and quantity, is to top them as soon as the Apliides begin to appear, ami 
carrying away the tops to burn or bury thejn. In a late stage pf growtii 
great havoc is often made in peas by the grub of a small beetle (7yr«r//«. 
grannrius), which will sometimes lay an egg in every pea of a pod, and thus 
destroy it. Something similar, I have been told (l suspect it is a short- 
snouted weevil), occasionally injures beans. In this country, however, 
the mischief caused by the Bruchus is seldom very serious ; but in North 
America another species (i?. pisi), which is also found here, but not to 
any very injurious extent, is most alarmingly destructive, its ravages 
having been at one time so universal as to put an end in some places to 
the cultivation of that favourite pulse. No wonder, then, that Kahn should 
have been thrown into such a trepidation upon discovering some of these 
pestilent insects just disclosed in a parcel of peas he had brought from 
that country, lest he should be the instrument of introducing so fatal an 
evil into his beloved Sweden.® In the year 1780 an alarm was spread m 

1 I say this upon the authority of Mr. Wolnough of Hollesley (late of Boyton) in 
S0lolk,"an intelligent agriculturist, and a most acute and. accurate observer 

^^Beaum. vi. 5CC, # Kalm^s Travels, i. 173. 
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some parts of France, that people had been poisoned by eating worm- 
eaten peas, and they were forbidden by authority to be exposed for sale 
in the market; but the fears of the public were soon removed by the ex- 
amination of some scientific men, who found the cause of the injury to be 
the insect of which I am now speaking. ^ Another species of Bruchus 
{JB, pectiniconm) devours the peas in China and Barbary. A leguminous 
seed, much used when boiled as food for horses in India, known to Euro- 
peans by the name of Graniy but in the Taraul dialect called A'o/oo, and by 
the Moors Cooltee^ is the appropriate food of a fourth kind of Bruchus, 
related to the last, but having the antennae, which in the mule are pec- 
tinated, much shorter than th^j body. It is, perhaps, B. sciitellar'^. A 
parcel of this seed* given me by Captain Green was full of this insect, 
several grains containing two. Indeed, in tropical climates, the seeds of 
almost every pod-bearing plant, as of the genera Gleditschia, Theobroma, 
Mimosa, liobinia, &c, are eaten by some species of Bruchus^ as are the 
cocoa-nut and palm-nut.* Molina, in his History of Chili, tells us of a 
beetle, which he names Lucanus pUmns, that infests the beans in that 
country; — a circumstance quite at variance with the habits of the Lu- 
canklte, which all prey upon timber. This insect was probably a Phahria, 
in which genus the mandibles are protruded from 4he head, like those ot 
Lucanus ; and one species, as we have seen above, feeds uj)on maize. 

Great j)rofits are sometimes derived by farmers from their crops of 
clover-seed : but this docs not happen very often ; for a small weevil 
(ylpion Jlavjftmoralum), which abounds everywhere at almost all times of 
the year, feeds upon the seed of the purple clover, and in most seasons 
(lo(;.s the crop considerable damage ; so that a plant of the fairest appear- 
ance will, in consequence of the voracity of this little enemy, produce 
scarcely any thing. Another species (Jpion Jlavipcs) infests the Dutch or 
white clover. The young plants of purple clover, when just sprung, are 
often, as Mr. Joseph Stickney pointed out to me, much injured by the 
same little jumping beetles (Haliica) that attack the turnips. In Germany, 
where Rape is more extensively grown than with us for the seed, the crop 
sometimes w'holly fails from the attacks of a small grub, supposed to be 
that of a weevil of the genera Kedyus or Ccutnrhynchus^ which, piercing the 
stalks from the base to the summit, deprives the blossom of the due supply 
of sap, and thus causes it to perish.* 

But not only, if let loose to the work of destruction, might insects an- 
nihilate our grain and pulse, they would also deprive the earth of that 
beautiful green carpet wdiicli now covers it, and is so agreeable and so re- 
freshing to the sight. When you see a large tract of land lying fallow, as 
is sometimes the case in open districts, with no intervening |)atclies of 
verdure, how unpleasant and uncomfortable is it to your eye ! \Vliat then 
would be y<wr sensations were the whole face of tlie earth bare, and not 
dressed by Flora? But such a state of things would soon take place if, to 

^ Amoreux, 288. 

* I have raised plants from this seed, which appear fioni tlie foliage to beloi^g 
cither to Phnscolus or JJolichos. 

* NVestwood, 3Iod, Class of Ins. i. 330. ; and in Loudon's Gardeners Mag. ^'o, 67. 
p. 28/. 

/ Markwick, Marshdm, and Lehmann, in Lhm. Tracis, vi. 142 — . ; and Kirby in 
uitto, ix. 37. 42. n. 19. 23. 

* Keferstein in Silbermann’s Revue 


Ent^ 135. 
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punish us, or to teach us thankfulness to the great Arbiter of our fate, 
the insects that feed upon the grass of our pastures were to become as 
generally numerous as they are occasionally permitted to do. One of the 
worst of these ravagers is the grub of the common cockchafer {Meloiontka 
vtiigaris). This insect, which is found to remain in the larva state four years, 
sometimes destroys whole acres of grass, as I can aver from my own ob- 
servation. ,lt undermines the richest meadows, and so loosens the turf 
that it will roll up as if cut with a turfing-spade. These grubs did so much 
injury about seventy years ago to a poor farmer near Norwich, that the 
court of that city, out of compassion, allowed him 25/., and the man and 
his servant declared that he had gathered eighty bushels of the beetle.^ 
In the year 1785 many provinces of France were so ravaged by them, that 
a premium was offered by the government for the best mode of destroying 
them. They dp not confine themselves to grass, but eat also the roots of 
corn ; and it is to feast upon this grub more particularly that the rooks 
follow the plough.^ 

The larva also of another species of a cognate genus (Hoplia puheru^ 
lenta) is extremely destructive in moist meadows, rooting under the herb- 
age, so that, the soil becoming loose, the grass soon withers and dies. 
Swine are very fond oftthese grubs, and will devour vast numbers of them, 
and the rooks lend their assistance. 

Amongst the Lepidoptcray the greatest enemy of our pastures is the 
Charceas GraminiSy which, however, is said not to touch the foxtail grass. 
In the years 1740, 1741, 1742, 1748, 1749, they multiplied so prodigiously 
and committed such ravages in many provinces of Sweden, that the mea- 
dows became quite white and dry, as if a fire had passed over theni,^ This 
destructive insect, though found in this country, is luckily scarce amongst 
us ; but our northern neighbours appear occasionally to have suflered 
greatly from it. In 1759, and again in 1802, the high sheep farmsMn 
Tweeddale were dreadfully infested by a caterpillar, which was [)robab]y 
the larva of this moth ; spots of a mile square were totally covered by 
them, and the grass devoured to the root.'^ In 1835, the larvm of this 
moth so infested some districts in Bohemia, that Prince Clary, by em- 
ploying two hundred men for four and a half days, collcctcil twenty-three 
bushels, computed to contain four and a half millions of caterpillars.^ 

Grasses, both natural and artificial, are attacked by the larva? of sevend 
species of beetles. Those of Covdnella impunctata (wdiich with C, Argus 
IScriba, and other species, live on vegetable food) destroy, in Germany, 
sainfoin, clover, and tares ; those of Colmpis barhara^ in Spain, whole fields 
of lucerns {Mcdicago saliva*^) ; and those of Galkruca Tanaccti^ natural 
pasturage, having greatly injured that of Mount Jura in Switzerland in 


1 PMlos, Trans, 1741. 581. 

3 There would seem to be a prospect of cockchafers being made in some degree to 
repay the previous injury they’ cause, if the statement in the new'spapers (June, 
1841) be correct, that M. Breard, mayor of llonflcui^ in France, and proprietor of 
an oil-mill, having offered one franc per bushel for cockchafers, procured seventeen 
bushels, from which he obtained twenty-eight quarts of good lamp-oil. A kind of 
grease has also lately been made from them in Iluiigaiy. 

^ De Geer, ii. 341. Aman, A(ad. iii. 355. 

* Farmer’s Mag. iii. 487. 

on Im. injurious to Gardeners, &c. 105. 126. 

®"©ofou|*, Ann. Sac, Ent, de /’roftcc, v372. 
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1833.^ Even the seeds of grasses have their insect enemies. Mr. H. 
Oibbs stated at the meeting of the Royal Agricultural Society, May 5, 
1841, that generally not one in a dozen of the seeds of the Foxtail grasses 
(Alopecurus) vegetate, owing to their vitality being destroyed by a small 
orange-coloured grub {Cecidovnyia?)? 

Most of the insects I have hitherto mentioned attack our crops partially, 
confining themselves to one or two kinds only; but there are some 
species which extend their ravages indifferently to alL Of this description 
is the Pyralu (P) frumentalis^ which moth, Pallas tells us, is an almost 
universal pest in the government of Kasan in Russia, often eating the 
greater part of the spring corn to the root.® To this we are fortunately 
strangers ; but another, well known by the name of the wire-worm, causes 
annually a large diminution of the produce of our fields, destroying indis- 
criminately wheat, rye, oats, and grass. This insect, which has its name 
apparently from its slebder form and uncommon hardness and toughness, 
is the grub of one of the clastic beetles termed by Linne FAater lineatus^ 
but by Bierkander, to whom we are indebted for its history, F. Segcth ^ 
(Agriotcs Iweatus Eschscholtz). The late ingenious Mr. Paul of Starston 
in Norfolk (well known as the inventor of a machine to entrap the turnip- 
beetle, which may be applied by collectors with great advantage to general 
purposes), has also succeeded in tracing this insect from the larva to the 
imago state. His larvm produced Elater obscurus of Mr. Marsham, which, 
however, comes so near to E, Segetis that it is doubtful whether it be 
more than a variety. The other species, however, of the genus have 
similar larvae, many of which probably contribute to the mischief. When 
toKl that it lives in its first (or feeding) state not less than five years, 
during the greatest part of which time it is supported by devouring the 
roots of grain, though it will also attack "and often much injure turnips, 
I)otatoe8, tScc., you will not wonder that its ravages should be so extensive, 
and that whole crops shoidd sometimes be cut off by it. As it abounds 
chiefly in newly broken-u[) land, though the roots of the grasses supply it 
wiih food, it probably does not do any great injury to our meadows and 
pastures.* 

* Dufour, Ann. Soc. Fnt. de France^ iii. 19. 

* Gardener s Chronicle^ 1841. p. 311. 

5 Pallas^s Travels in South Russia, i. 30. 

* Marsham in Communications to the Board of Agnetdture, iv. 412. Plate xviii. 
fig. 4. and Linn. Trans, ix. IGO. 

* The wire->vorm is particularly destructive for a few years in gardens recently 
converted from pasture-ground. In the Botanic Garden at Hull thus circumstanced 
a great proportion of the amiuals sown in 1813 wx*re destroyed by it. A very simple 
and effectual remedy in such cases was mentioned to me by Sir Joseph Banks. He 
recommended that slices of potato stuck upon skew.ers slmuld be buried near the 
seeds sow'ii, examined every day, and the wire-worms which collect upon them in 
great numbers destroyed. 

This plan of decoying destructive animals from mir crops by offering them more 
tempting food is excellent, ana deserves to be pursued in other instances. It was 
very successfully employed in 1813 by J. M. Rodwell, Esq., of Barham Hall, near 
Ipswich, one of the most skilful and best-informed agriculturists in the county of Suf- 
lolk, to preserve some of his wheat-fields from the ravages of a small grey slug, which 
threaten to demolish the plant. Having heard that turnips had been used with 
success to entice the slugs from wdieat, he Ciiuse<l a sufficient quantity to dress eight 
acres to be got together ; and tfien, the tops being divided and the apples sliced, he 
directed'the pieces to be laid separately, dressing two stetches with them and omit- 
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Here also may be included the larva of the long-legged gnat (Tipula 
ohracea)^ known in many parts by the name of t/ie grub^ which is some- 
times very prejudicial to the grass in marshy lands, and at others not less 
so to cor«. Reaumur informs us that in Poitou, in certain yeqrs, the grass 
of whole districts has been so destroyed by it, as not to produce the 
food necessary for the sustenance of the cattle.* In many parts of Eng- 
land, in Holderness particularly, it cuts off a large proportion of the wheat 
crops, especially if sown upon clover-lays.^ Reaumur concludes from the 
observations he made that it lives solely upon earth, and consequently that 
the injury which it occasions arises from its loosening the roots of corn 
and grass by burrowing amongst them : but my friend Mr. Stickney, the 
intelligent author of a treatise upon this insect, is inclined, to think from 
his experiments that it feeds on the roots themselves. However this may 
be, the evil produced is evident ; and it appears too from the observations 
of the gentleman last mentioned, that this animal is not killed by lime 
applied in much larger doses than usual.^ 

Our national beverage, ale, so valuable and heartening to the lower 
orders, and so infinitely preferable to ardent spirits, is indebted to another 
vegetable, the uop^ for its agreeable conservative bitter. This plant, so 
precious, has numerous enemies in the Lilliputian w'orld to which I am 
introducing you. Its roots are subject to the attack of the caterpillar of a 
singular species of moth (Hepialus Huvnili)^ known to collectors by the 
name of the ghost, that sometimes does them considerable injury.'^ — 
A small beetle, also {Haltica concinnd) is particularly destructive to the 
tender shoots early in the year ; and upon the presence or absence of 
Aphides^ known by the name of the Jlp, as in the case of peas, the crop*of 
every year depends ; so that the hop-grower is wholly at the mercy of 
insects. They are the barometer that indicates the rise and fall of his 
wealth, as well as of a very important branch of the revenue, the difference 
in the amount of the duty on hops being often as much as 200,000/. [)er 
arinum,‘more or less in proportion as the prevails or the contrary.® ; 


ting two alternately, till the whole field of eight acres Was gone over. On the fol- 
lowing morning lie employed two women to examine and free from the sIuj^b, which 
they aid into a measure, the tops and slices; and when cleared, they "wore laid u|vjri 
those stctches that had been omitted the day before. It was observed invariably, 
that in the stetches dressed with the turnips no slugs were to be found upon the 
wheat or crawling upon the land, though tliey abounded upon the turnips; while on 
the undressed stetches they were to be seen in great numbers both on the wdieat and 
on the land. The quantity of slugs thus collected was near a bushel. — Mr. Kodwell 
is persuaded that by tins plan he saved his wheat from essential injury. 

* Reaum. v. 11. 

* Two spe<nes arc confounded under the appellation of ike grub^ the larvas namely 
of Twula okracea and coniicinuf which last is very injurious, though not equally with 
the first. In the rich district of Sunk Island in liolderness, in the spring of 1813, 
hundreds of acres of pasture were entirely destroyed by them, being rendered as 
completely brown as it they had suffered a three moifths’ drought, and destitute of 
all vegetation except that of a few' thistles. A square fcot of the dead turf being 
dug up, 210 grubs were counted in it! and what furnishes a striking proof of the 
prolific powers of these insects, the next year it was difficult to find a single Oho. 

® Stickney’s Observations on live Grub, " 

^ De ^eer, i. 487. 

^ It would not be difficult to show that nearly the whole of this largo sura, and their 
own still greater losses, are thrc'vn away by the hop planters from their ignorance 
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If the beer-drinker be thus interested in the history of these animals, 
equally so is the drinker of tea. Indeed sugar is an article so universally 
useful and' agreeable, that what concerns the cane that produces it seems 
to concern every one. This also affords a tempting food to insects. The 
caterpillar of a white moth) called the borer, for destroying which a gold 
medal has been long offered by the Society of Arts, is, in this respect, a 
great nuisance, boring into the centre of the stem, and often destroying a 
great proportion of the crop. This insect (for his essay on which he 
received tne offered medal) has been described by the Rev. L. Guilding, in 
the Transactions of ike Society of Arts (xlvi. II-S.), under the name oiDiatrcEa 
Saccharic which, however, Mr. Westwood conceives is identical with 
Vhalecna sacchdralis Fab. ^ An ant also (^Formica analis) makes a lodgment 
ill the interior of the sugar-cane in Guinea, and destroys it. — Another 
species of the latter genus does not devour it, and it therefore improperly 
called Foi'niica saccharivora by Linne ; but, by making its nest for shelter 
under the roots, so injures the plants that they become unhealthy and un- 
productive. These insects about seventy years ago appeared in such 
infinite hosts in the island of Granada, as to put a stop to the cultivation 
of this plant ; and a reward of 20,000/. was offered to any one who should 
discover an effectual mode of destroying them. Their numbers were in- 
credible. They descended from the hills like torrents, and the plantations, 
as well as every path and road for miles, were filled with them. Many 
domestic quadrupeds perished in consequence of this plague. Rats, mice, 
iind reptiles of every kind became an easy prey to them : and even the 
birds, which they attacked whenever they alighted on the ground in search 
of food, were so harassed as to be at length unable to resist them. Streams 
of water opposed only a temporary obstacle to their progress, the foremost 
rushing blindly on to certain death, and fresh armies instantly following, 
till a bank was formed of the carcases of those that were drowned suffi- 
cient to dam up the waters, and allow the main body to pass over in safety 
below'. Even the all-devouring element of fire was tried in vain. * Wh6n 
lighted to arrest their route, they rushed into the blaze in such myriads of 


of entomology: Led by their old prejudices of the fly being produced by cold 
winds, &c., they do nothing towards its destruction, though if aware of the way in 
wlikh it is generated (as lately explained), and that*by killing each female as it 
appears early in the spring, tliey would prevent the birth not of thousands but of 
millions of ; were they to take measures for thus lessening the number of 

their destructive enemy, they miglit in great measure secure themselves from its 
attacks. The aphides being so soft are killed with the slightest pressure ; so that it 
is merely necessary to rub an infested leaf between the thumb and Angers, with a 
force quite insufficient to injure its texture, to destroy every aphis upon it ; and, from 
experiments which I myself made in the hop-grounds of VVorcestershire wdien at 
Malvern in 1838, I am persuaded that every leaf of each hop plant might be thus 
cleared of the female aphides, first att;ickiiig it in spring, by women or children 
mounted on step-ladders for this purpose, in ten minutes or less ; so that six plants 
being cleared per hour, sixty rhight be cleared per day at an expense of a shilling 
for labour, ana the first cost .of a few step-ladders ; and by repeating the operation 
eveiy week or fortnight, there can bo no doubt a hop plantation might bo effectually 
preserved from the fly ; as it might earlier in the spring from the,^ea {Haltica coa- 
cinna)t by shaking them into a kind of wide and deep sieve (divided into two halves 
with a circular space for the hop poles and hop steins) tvith a linen bottom and bag 
for preventing them from jumping out again. 

^ Westwood, Modern Ctassif. (f Jns. ii. 411. 

H 3 
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millions as to extinguish it. Those that thus patriotically devoted them- 
selves to certain death for the common good, were but as the* pioneers or 
advanced guard of a countless army, which by their self-sacrifice was 
enabled to pass unimpeded and unhurt. The entire crops of standing 
canes were burnt down, and the earth dug up in every part of the 
plantations. But vain was every attempt of man to effect their destruc- 
tion, till in 1780 it pleased Providence at length to annihilate them by the 
torrents of rain which accompanied a hurricane most fatal to the other 
West India Islands. This dreadful pest was thought to have been im- 
ported. 1 More recently great mischief has been done to the sugar planta- 
tions in the island of St. Vincent, by a species of mole-cricket {Gryllotalpa 
didactyla Latr.), which destroys the young shoots and bores into the plant^j 
and to those of the island of Granada by the Dciphax saccharivora, an 
homopterous insect, allied to that producing the cuckoo-spit, which attacks 
the leaves in such numbers and with such voracity, that some plantations 
which formerly made three hundred hogsheads of sugar per annum, had 
not made more than eighty or ninety in 18.34, at which time, as stated by 
J. C. Johnstone, Esq., two thirds of the island were suffering from its 
ravages, and the insect was extending itself to the neighbouring islands.* 
Besides these enemies, the sugar-cane has also its Aphis, which sometimes 
destroys the whole crop®; and, according to Humboldt and Bonpland, the 
larva of E/ater noctilucus feeds on it, as do two weevils {Calandra Palma' 
rum and C, Saccharic Guild.), w hose history has been given by the late Rev. 
L. Guilding.^ 

Three other vegetable productions of the New World, cotton^ tobacco^ 
and coffecy which arc also valuable articles of commerce, receive gi;,eat 
injury from the depredations of insects. M‘Kinncn, in his tour through 
the West Indies, states that in 1788 and in 1794 two thirds of the crop ot’ 
cotton in Crooked Island, one of the Bahamas, was destroyed by the 
chenille (probably a lepidopterous larva ; and the red an insect 
equall/noxious, stained it so much in some places as to render it of little 
or no value. Browne relates that in Jamaica a bug destroys whole fields 
of this plant, and the caterpillar of that beautiful butterfly HcHcopis Cupido 
also feeds upon it.^ That of a hawk-moth, Sphinx Carolina^ is the greatest 
pest of tobacco; and it is attacked likewise by the larva of a moth, 
Phal<£na RhcxvcB Smith and by other in-sects of the names and kind of 
which I am ignorant; and the coffee plantations in Guadeloupe and other 
of the West Indian Islands arc ravaged by the larvm of a little moth 
( Elachista Cofft ella ) ^ 

Roots are another important object of agriculture, which, however, as to 

1 Castle in Philos, Trans, xxx. 31G. 

3 Trans. Ent, Soc, Land. ii. proc. x. xxiv. xxxi. 

3 Trans. Ent. Soc. Lend. i. proc. xxvii. Ixx. and Westwood, in Mag. Nut. Hht- 
vi. 407. 

^ Browne’s Civil and Nat. Hist of JamakayAZO» 

® Essaisur la Giographie des Plantes^ 13G, 

® Westwood, Modern Class, of Jnn. i. ,*547. ^ ^ 

1 At the meeting of tho Entomologicnl Society on the Cth June, 1842, l^fr. \V. 
Saunders read a memoir on JDepressaria Gossypitlluy a small moth, the caterpillar e* 
which is very destructive to the cotton crops in India. 

i M’Kinnen, 171. Browne, uhi supr. Merian, Ins. Sur. 10. 

® Smith and Abbot, Insects of Georgia y 199. 

Guerin-M^neville, Rev. ZooL 1842, p. 24. 
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many of them, they may seem to be defended by the earth that covers them, 
do not escape the attack of insect*enemies. — The can'ot^ which forms a 
valuable part of the crop of the sand-land farms in Suffolk, is often very 
much injured, as is also the parsnip, by a small centipede (Geophilus elcc- 
lricus), 2 i\u\ mother \^o\y^o&{Folydesmuscomplamtii8)f which eat into various 
labyrinths the upper part of their roots; and they are both sometimes 
totally destroyed by the maggot of some dipterous insect, probably one of 
the Mnsclda, I had an opportunity of noticing this in the month of July, 
in the year 1812, in the 'garden of our valued friend the Rev. Revett 
Sheppard, of Offton in Suffolk. The plants appeared many of them in a 
dying state ; and upon drawing them out of the ground to ascertain the 
cause, these larvae were found with their head and half of their body im- 
mersed in the root in an oblique direction, and in many instances they had 
eaten off the end of it.^ The larva of a little moth (^Hasmilis daiiceila), 
described by Bouche, feeds upon the seeds both of the carrot and parsnip, 
covering the umbel with a silken web, and in some years destroys the 
whole crop.® 

America has made us no present more extensively beneficial, compared 
with which the mines of Potosi are worthless, than the potato. This in- 
valuable root, which is now so universally cultivated, is often, in this 
country, considerably injured by the two insects first mentioned as attack- 
ing the carrot, and also by the wire-worm. The Death’s-head hawk-moth 
{Acherontia Atropos) in its larva state feeds upon its leaves, though without 
much injury. In America it is said to suffer luuch from two beetles 
(Caiitharii cincrca and vittata)^ of the same genus wdth the blister-beetle^ ; 
and another species, C. verticalis^ in 1839, wholly destroyed the leaves of 
the crops at Voltcrra in Tuscany."* In the island of Barbadoes some 
hemipterous insect, supposed to be a Tettigoniaf occasionally attacks them 
In 1734 and 1735 vast swarms devoured almost every vegetable production 
of that island, particularly the potato, and thus occasioned such a failure 
of this excellent esculent, especially in one parish, that a collection was 
made throughout the island for the relief of the poor, whose principal food 
it forms. 

The chief dependence of our farmers for the sustenance of their cattle 
in the winter is another most valuable root, the turnip^ the introduction of 
which into our system of agriculture has added millions to our national 
revenue ; and they have often to lament the loss and distress occasioned 
by a failure in this crop, of vvliidi these minor animals are the cause. On 
its first coming up, as soon as the cotyledon leaves are unfolded, a whole 
host of little jumping beetles, composed chiefly of Haltica Kemorum^ 
called by fanners the and blac/cjack, but assisted also by other species, 

^ The above notired were probably those of Psila Posa Meigen (Psihmyi't 
Ihscc Macquart), which Kblhir (p. 101.) describes as attacking carrots, residing 
chiefly in the main root near the end. 

* Kbllar on Ina. inj. to Gardeners^ &c. 155. 

5 llligcr, Mag. i. 256. 

^ Passerini, quoted in Rev. Zool. 1841. p. 354. 

* The farmers would do well to change the name of this insect from turnip -fly t o 
tnmipfleay since, from its diminutive size and activity in leaping, the latter name is 
much the most proper. The term, the /y, might with propriety be restricted to the 
Rop-aphiSf and other species of the same genus ; and this is the more desirable, be- 
cause the hop is also subject to the attack of a JTafrica, which the hop planters are 
judiciously beginning to distinguish by the name of the 

U 4 
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as H, concinna^ attack and devour them ; so thati on account of their 
ravages, the land is often obliged to be resown, and frequently with no 
better success. It has been calculated by an eminent agriculturist, that 
from this cause alone the loss sustained in the turnip crops in Devonshire, 
in 1786, was not less than 100,000/.^ Much damage is also sometimes 
occasioned by a little weevil {Nedi/us contractus) ^ which in the same 
manner pierces a hole in the cuticle. When the plant is more advanced, 
find out of danger from these pigmy foes, the black larvae of a saw-fiy 
{Athalia Centifolice)^ called by the mriners the black** and nigger'* cater- 
pillars, take their place, and occasionally do no little mischief, whole 
districts being sometimes nearly stripped by them; so that in 1782 and 
1783, many thousand acres were on this account ploughed up: and in 
1835, 1836, and 1837, the injury was not less extensive.® The caterpillar 
of the cabbage-butterfly (Pontia Brassica), is also sometimes found upon 
the turnip in great numbers; and Sir Joseph Banks informs me that forty 
or fifty of the insects before mentioned, called by Mr. Walford the wire- 
wofm, but mere probably, as there observed, the larvae of one of the tribe 
of Brachy^tera or rove-beetles, have been discovered in October just below 
the leaves in a single bulb of this plant. — The small knob or tubercle often 
observable on these roots is inhabited by a griib^ which resembles one found 
in similar knobs on the roots of arvensis (from which I have bred 

Nedyus contractus^ and assiimlis, small weevils nearly related to each 
other and like it produces a small weevil, Ceutorhynchus sulcicollis. This, 
however, does not seem to affect their growth. Great mischief is occa- 
sionally done to the young plants by the wire-worm. I was shown a field 
last summer* in which they had destroyed one fourth of the croj), and ^he 
gentleman who showed them to me calculated that his loss by them would 
be loo/. One year he sowed a field thrice with turnips, which were twice 
wholly, and the third time in great part, cut off' by this insect.® The roots 
arc also sometimes seriously injured by the caterpillars of the moth 
(Agrolis Segetum) before mentioned as destructive to wheat crops on the 
Continent. Whether the disease to which turnips arc subject in some 
parts of the kingdom, from the form of the excrescences into which the 

1 Young’s Annals of Agriculture, vii. 102. For a full history of Ilaltica Nemorum, 
from the egg to its perfect state, see the very valuable paper of Henry Le Keiix, 
Esq., in the Transactions of the Entomological Society of London (ii. 21.), Avho, 
though no entomologist or agriculturist, has by his praiitical good sense and habits 
of patient and accurate observation, thrown more light on this previously obscure 
subject than all his predecessors. 

2 Marshal in Philos. Trans. Ixxiii. 1783, See Trans. Ent. Soc. Lond. i. proc. Ixvi., 
ii. proc. Ixxviii. and the admirable Prize Essay, containing a full history of this 
insect by G. Newport, Esq., 1838. See also the valuable pnpers on this insect, and 
on the turnip-flea, in Journal of the Royal Agricultural Society of England, vol. ii., by 
John Curtis, Esq. 

5 Turns. Soc. Ent. Lond. ii. proc. xxx, A striking instance of the use of band- 
picking (in most cases by far the most eflective mode of getting rid of inisects) ap- 
peared in the West Briton, a provincial paper, in November, 18.38, stating that Mr. 
G. Pearce of Pennare Goran had saved an acre and a half of turnips, sowri to replace 
wheat destroyed by the wire-worm and attacked by hosts of these larva5,.;by setting 
boys to collect them, who, at the rate of three half-pence per 100, gathered 18,000, 
as many as 60 having been taken from one turnip. I hus at an expettse of only 
11. 2«. 6</. an acre and a half of turnips, worth from hi, to 7L or more, wil$ saved; 
while as the boys could each collect 600 per day, 30 days’ employment ifras 
to them at ^d. per day, which rhey would not otherwise nave had. ' 
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bulb shoots, called fingers and toes^ be occasioned by insects, is not cer- 
tainly known.^ Another root, the Beet^ which has within the last twenty 
years been almost as extensively cultivated in France for the manufacture 
of sugar as turnips with us, is much injured by a small beetle, a new 
species of Cr^ptophagus described by M. Macquart (C, Betce)^ which 
devours the plants as soon as they appear above ground.^ 

We have wandered long enough . about the fields to observe the progress 
of insect devastation : let us now return home to visit the domains of 
Flora and Pomona, that wc may see whether their subjects are exposed 
to equal maltreatment. If we begin with the hitchen-garden, we shall find 
that its various productions, ministering so materially to our daily comfort 
and enjoyment, almost all suffer more or less from the attack of the 
animals we are considering. — Thus, the earliest of our table dainties, 
radishes y 2 iVQ devoured by the maggot of a fly {Arttkompia Radicum')^ assisted 
by those of a very small hcQiXc. {Ijatridiv s porcntiis^) yiiwil our lettuces by 
the caterpillars of several species of moth ; on of which is the beautiful 
tiger-motli {Euprepia Caja)y another the pot-herb moth ( Mamestra ole* 
rncca)y a third anonymous, described by Reaumur, as beginning at the 
root, eating itself a mansion in the stem, and so destroying the plant before 
it cabbages.^ And when they are come to their perfection and appear fit 
for the table, their beauty and delicacy arc often marred by the troublesome 
earwig, which, insinuating itself into them, defiles them with its excrements ; 
while the seed is often nearly wholly destroyed (as was the case in Suffolk 
in 1836 and the three following years) by the grubs of a fly {Anthompia 
Laduece Bouche) which live in the involucre, and feed on the seeds and 
receptacle.^ What more acceptable vegetable in the spring than brocoli ? 
Ytit how dreadfully is its foliage often ravaged in the autumn by numerous 
hordes of the cabbage-butterfly ; so that, in an extensive garden, you will 
sometimes see nothing left of the leaves except the veins and stalks. — 
What more useful, again, than the cabbage ? Besides the same insect, 
which injures them in a similar way, and a species of field-bug {Pentatoma 
vruata)^ which pierces the leaves like a sieve®, in some countries they are 
infested by the caterpillar of a most destructive moth {Maviestra Brassic(c\ 
to which I have before alluded ; which, not content with the leaves, pene- 
trates into the very heart of the plant.'^ — One of the most delicate and 

^ Spence's Observations on the Disease in Turnips called Fingers and ToeSy Hull, 
1812, «vo. 

3 Ann. Sc. Nat. xxiii. 94. quoted by West'wood, Mod. Class, of Ins. i. 148. 

3 Kyber in Gcrmar’a Mag. der Entom. 1 . 1. 

^ Keaum. ii. 471. 

^ Curtis in Gardener's Chronicle^ 1841, p. 363. 

® Koliar cti Ins. inj. to Gardeners^ &c. p. 148. 

I De Geer, ii. 440. In the summer of 1826, when at Brussels, I observed that de- 
licious vegetable of the cabbage tribe so largely cultivated there under the name of 
Jets de chouXt and which in England we call Brussels sproutSf to be materially in- 
jured in the later stages of its growth by the attacks of the turnip fiea, and other 
little beetles of the same genus Q//a/#ica), wdiich were so numerous and so universally 
prevalent, that I scarcely ever examined a full-grown plant from wdiich a vast num- 
ber might not have been collected. Some plants were almost black with them, the 
species most abundant being of a dark copper tinge. They had not merely eroded 
the cuticle in various parts, so as to give the leaves a brown blistered appearance, 
but had also eaten them into large Jioles, at the margin of which I often saw them 
iu the act of gnawing ; and the stunted and unhemthy appearance of the plants 
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admired of all table vegetables, concerning which gardeners are most apt 
to pride themselves, and bestow much pains to produce in perfection, j 
mean the cauliflower, is often attacked by a fly, which, ovipositing in that 
part of the stalk covered by the earth, the maggots, when hatched, occasion 
the plant to wither and die, or to produce a worthless head.* Even when 
the head is good and handsome, if not carefully examined previous to 
being cooked, it is often rendered disgusting by earwigs that have crept 
into it, or the green caterpillar of Pontia Rapee, In 1836, as we learn from 
Mr. Westwood, great injury was done in the market gardens to the west 
of London to the cauliflowers and other plants of the cabbage tribe by a 
species of aphis covered with a purple powder, which had not been before 
observed by the gardeners, who called it a new kind of blight.* 

Our peas, beans, carrots, parsnips, turnips, and potatoes are attacked in 
the garden by the same enemies that injure them in the fields * ; I shall 
therefore dismiss them without further notice, and point out those which 
infest another of our most esteemed kinds of pulse, kidney beans. These 
are principally Aphides, which in dry seasons arc extremely injurious to 
them. The fluid which the}' secrete, falling upon the leaves, causes them 


eufficiently indicated the injurious effect of this interruption of the proper office of 
the ^>ap. What was particularly remarkable, consUlering the locomotive powers ct 
these insects w'as that the youjig turnips, sown in August after the wheat and rye, 
close to acres of Brussels sprouts (which all round Brussels are planted in the open 
fields among other cro[)s), infested by myriads of these insects, were not more ealtn 
by them than they usually are in Enghuid, and produced good average crops. It 
would seem, agreeably to a fact which 1 shall mention in its place in speaking o^the 
fi>od of insects, that they prefer the taste of leaves to which they have been accus* 
toined, to younger plants of the same natural family ; and hence perhaps the previous 
sowing of a crop of < abbage-plants in the corner of a field meant for turnips, might 
allure ami keep there the great bulk of these insects present in the vicinity, until the 
turnips w'ere out of danger. 

1 Ferhaps this fly is the same which Linne confounded with Tachina lAirittanm, 

which he says he had found in the roots of the cabbage (*Sy.s<. Nat. 99*J. 78.). s Isay 
“ confounded,"^ because it is not likely that the same species should be parasitic ju 
an insect, and also inhabit a vegetable. Jt is obviously the same described by Kbl la r 
from Bouche under the name of loll.), which ho states often 

destrj^s whole fields of cabbages by boring into the roots and stalks. 

2 Trans. Ent. Soc. Lond. ii. proc. xxi. 

3 On examining some young garden peas and beans about four inches high, I 
obsen’cd the margins of the leaves to be gnawed into deep scollops by a little wee- 
vil {Sitona ihimia), of which I found from two to eight on each pea and bean, and 
many in the act of eating. >’ot only were the larger leaves of every plant thus 
eroded, but in many cases the terminal young shoou and leaves we^ apparently 
irreparably injured. I have often noticed this and another of the short*snouteil Cur* 
culios {S. tifmlis) in great abundance in {^ea and bean fields, but was not aware till 
now that either of them was injurious to these plants. Probably both are so, but 
whether the crop is materially affected by them must he left to further inquiry. 
Garden beans still more tluin the field kinds, Mr. Curtis informs greatly suffered 
in 1841, from the holes which humble bees {Bombus terrestris auA. hscoruni) made in 
the blossoms (as they usually do) to get out the honey contained in tlie nectary, 
w'hich operation injuring the pods in their earliest state, fom^fths of them were 
destroyed, and produced no beans. (Curtis in Gardener's (Arm, 1841, p. 486.) 


several assumed the pupa state and entered the earth in the fox in which they were 
placed, never became perfect mnths. 
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to turn black as if sprinkled with soot ; and the nutriment being subtracted 
iioin the pods by their constant suction, they are prevented from coming 
to their proper size or perfection. The beans also which they contain are 
sometimes devoured by the caterpillar of a small moth. ^ — Onions, which 
add a relish to the poor man’s crusts and cheese, and form so material an 
iivn edient in the most savoury dishes of the rich, are also the favourite food 
of the maggot of a fly, that often does considerable damage to the crop. — 
Fron\jthis maggot (for a supply of onions containing which I have to thank 
iny friend Mr. Campbell, surgeon of Hedon, n^ar Hull, where it is very 
injurious, particularly in light soils) I have succeeded in breeding the fly, 
which proves of that tribe of the Linnean genus MmeUy now called An^ 
thomyiu. Being apparently undescribed, and new to my valued corre- 
spondent Count HofFmansegg, to whom I sent it, I call it A. Cejmrum. — 
The diuretic asparagus, towards the close of the season, is sometimes ren- 
dered unpalatable by the numerous eggs of the asparagus beetle (Crioceris 
Asparagi)y and larvae feed upon the foliage after the heads branch out. 
— Cucumbers wiln us enjoy an immunity from insect assailants; but in 
America they are deprived of this privilege, an unascertained species, 
culled there the cucumber fly, doing them great injury.* — The plants of 
spinach arc sometimes eaten bare by the blackish-brown caterpillars of the 
lovely little moth Glypinjpterpx licvsclla ,^ — Horse-radish (as well as the 
cabbage tribe) is attacked by the larvae of another moth, Mvsographc for* 
ficaiis '.* — And to name no more, mushrooms, which are frequently culti- 
vated and much in request, often swarm with the maggots of various 
Diptcra and Colcoptem, 

The insects just enumerated are partial in their attacks, confining them- 
selves to one or two kinds of our pulse or other vegetables. But there 
are others that devour more indiftcriminately the produce of our gardens ; 
and of these in certain seasons and countries we have no greater and more 
universal enemy than the caterpillar of a moth called by entomologists 
IHum Gammcty from its having a character inscribed in gold on its primary 
wings, which resembles that Greek letter. This creature affords a preg- 
nant instance of the power of Providence to Jot loose an animal to the 
work of destruction and punishment. Though common with us, it is 
seldom the cause of more than trivial injury ; but in the year 1735 it was 
so incredibly multiplied in France as to infest the whole country. On the 
great roads, wherever you cast your eyes, you might sec vast numbers 
traversing them in all directions to pass fronj field to field ; but their 
ravages were particularly felt in the kitchen-gardens, where they devoured 
every thing, whether pulse or pot-herbs, so that nothing was^ left besides 
the stalks and veins of the leaves. The credulous multitude thought they 
were poisonous, report affirming that in some instances the eating of them 
had been Allowed by baneful effects. In consequence of this alarming 
idea, herbs were banished for several weeks from the soups of Paris. For- 
tunately these destroyers did not meddle with the corn, or famine would 
have followed in their train. Reaumur has proveil that a single pair of 
these insects might in one season produce 80,000 ; so that were the 
friendly Ichneumons removed, to which the mercy of Heaven has given it 

^ Rearim. ii. 479. * Barton in Philos. Mapaz. ix. 62. 

® Kollar’s Ins. inj. to Gardeners, &c. p. 167. * Ibid. p. 165. 
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in charge to keep their numbers within due limits, we should no longer 
enjoy the comfort of vegetables with our animal food, and probably soon 
become the prey of scorbutic diseases.' — I must not overlook that sin. 
gular animal the mole-cricket {Gryllolalpa vulgaru)^ which is a terril)le 
devastator of the produce of the kitchen-garden. Jt burrows under 
ground, and devouring the roots of plants thus occasions them to wither, 
and even gets into hot-beds. It does so much mischief in Germany, that 
the author of an old book on gardening, after giving a figure of it, ex(Jaiins, 
Happy are the places where this pest is unknown ! 

The flowers and shmbs that form the ornament of our parterres and 
pleasure-grounds, seem less exposed to insect depredation than the pro- 
duce of the kitchen-garden ; yet still there are not a few that suffer from 
it. The foliage of one of our greatest favourites, the rose, suffers from the 
caterpillars of the little rose-moths. Tinea (Ornu) rodophagclla Kdllar, 
Tortrix (Argi/roloza) Bcrgtnanniana^ and of several other moths, and 
often loses all its loveliness and lustre from the excrem^ts of the Aphides 
that prey upon it. The leaf-cutter bee also (^Mcgachil^ centuncularit\ by 
cutting pieces out to form for its young its cells of curious construction, 
disfigures it considerably ; and the froth frog-hopper (Aphrophora spth 
7)?aria), aided by the saw-fly of the rose (Ili/lotoma Rosce\ as well as 
others of the same family, contributes to check the luxuriance of its growth, 
and to diminish the splendour of its beauty ; but all these evils are nothing 
compared with the wholesale devastation sometimes made on the roots of 
this shrub by the larvae of cockchafers, which in two years destroyed, 
at Chenevieres sur Maine in France, 100,000 rose-trees in M. yibert’s 
nurseries, which he was forced to abandon. Reaumur has given the his- 
»tory of a fly {Merodw Narcissi) whose larva feeds in safety within *the 
bulbs of the Narcissus, and destroys them ; and also of another, though 
he neglects to describe the species, which tarnishes the gay parterre of the 
florist, whose delight is to observe the freaks of nature exhibited ill the 
various many-coloured streaks which diversify the blossom of the tu}^, by 
devouring its bulbs.^ — Sedunis, and other out-of-door plants in pots, 
are often greatly injured by having the upper part of their roots gnawed by 
the larvae of a beetle, Otiorhpnchus sulcatus ,^ — Kay notices another insect 
mentioned by Swammerdam, probably lUbio horialana^ which he calls the 
deadliest enemy of the flowers of the spring. He accuses it of des[)oiIing 
the gardens and fields of every blossom, and so extinguishing the hope of 
the jear.® But you must not take up a prejudice against an innocent 
creature, even under the warrant of such weighty authority ; for the insect 
which our great naturalist has arniigned as the author of such devastation 
is scarcely guilty, if it be at ail a culprit, in the dcgiee here alleged against 
it. As it is very numerous early in the year, it may pexhaps discolour the 
vernal blossoms, but its mouth is furnished with no instrument to enable 
it to devour them. Lastly, to omit various other enemies of our parterr^ 
as the wire- worm, Ac., I may mention that universal pest^ tlie earwig, 

' Keaum. ii. 337. 

* Westwood in Loudon’s Card. ^Tag. Sept. 1837. 

® Apis. • ^ c 2. «. K. 4 Rcaum. iv. iiiiK 

^ Westwood in Loudon’s Card. JIag. 1837, No. 85. 

^ Rai, /fist. Ins, Prolegom. xi. 
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a<rainst which the florist is obliged to use various precautions to protect 
hfs choicest carnations, pinks, and dahlias from its ravages. 

In our stoves and greenhouses the Aphides often reign triumphant ; for, 
if they be not discovered and destroyed when their numbers are small, 
their increase becoaics so rapid, and their attack so indiscriminate, that 
every plant is covered and contaminated by them, beauty being converted 
into deformity, and objects before the most attractive now exciting only 
nausea and disgust. The coccus (C, Hesperidum) also, which looks like 
an inanimate scale upon the bark, does considerable injury to the two prime 
ornaments of our conservatories, the orange and the myrtle ; drawing off 
the sap by its pectoral rostrum, and thus depriving the plant of a portion 
of its nutriment, at the same time that it causes unpleasant sensations in 
the beholder frorn its resemblance to the pustule of some cutaneous 
disease. Similar injury is done by the mealy-bug (Coccus Adonidum L.) 
to many soft- leaved dicotyledonous plants, such as the coffee-tfce, Justicia^ 
&c., as well as to Canna^ See. ; and various species of scale insects, 

separated from Coccus by Bouche under the names of Aspidiotus Nerii, 
Itoscpy &c., attack the oleanders, roses, bays, cactuses, &c. ; while the red 
spider (Erplhrcciis tclnrius'^, spinning its web over the under surface of the 
leaves, draws out their juices with its rostrum, and thus enfeebles, and, if 
unmolested, in the end, destroys them.* 

1 must next conduct you from the garden into the orchard and fruitety ; 
and here you will find the same enemies still more busy and successful iii 
their attempts to do us hurt. The strawberry, which is the earliest 
and at the same time most grateful of our fruits, enjoys also the privi- 
ioue,of being almost excMiipt from insect injury. A jumping weevd (O/- 
rliestcs Fragnrire) is said by Fabricius to inhabit this plant ; but as the 
same species is abundant in this country upon the beech, the beauty of 
which It materially injures by the numberless holes which it pierces in the 
leaves, and has, I believe, never been taken upon the strawberry, it seems 
probable that 8midt*s .specimens might have fallen upon the latter from 
tliat tree.® The only insect I have observed feeding upon this fruit is the 
lint, and tlie injury that it does is not material. The raspberry, the fruit of 
which arrives later at maturity, has more than one species of these animals 
for its foes. Its foliage sometimes suffers much from the attack of J/e- 
lohnthn horticofa^, a little beetle related to the cockchafer: when in flower, 
the footstalks of the blossom arc occasionally eaten through by a more 
minute animal of the same order, Ih/lurus tomentosus, which I once saw 
prove fatal to a whole crop, and of which the larva feeds upon the 
Iriiit itself; and bees frequently anticipate us, and, by sucking the fruit 
with their probo.scis, spoil it for the tabic. Gooseberries and currants, 
tiiose agreeable and useful fruits, a common object of cultivation both to 

* Kullar on Ins, in j, to Gardeners^ &c. 178»— 182. 

2 This kind of nuMiioiner frequently oc<*.ur8 in entomological authors. — Thus, for 
instance, the Curculio ( Wn/nchiUs) AUiarimpf Idnne, feeds upon the hawthorn, and 
Cttrcnlio {Cnjptorh^nchus)' Tytipoifn upon the’ willow v - urtis in JJnn. Trons. i. 8G.) ; 
•jut as A//Uirla is eointnoii in hawthorn hedges, and docks often grow under wilK>\ys, 
tile mistake in question easily hapiwrted; when, however, such mistakes are dis- 
covered, the lyivUil uVame otight certainly to Ixi altered. 

I consider this insect as the tvpe of a hew subgenus (VhyUopertha K. MS.), 
'vnicli connect.s those tribes of Mthhnifui F., that liaA'e a mcsostenial proininoiu e 
^ith thotie that have not. Of this subgenus i possess six species. It is clearly dis- 
-u\ct from Anisopliat under which I)e Jetiii urranges it 
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poor and rich, have their share of enemies in this class. The all-attacking 
Aphides do not pass over them, and the former especially are sometimes 
greatly injured by them ; their excrement falling upon the berries renders 
them clammy and disgusting, and they soon turn quite black from it. I,i 
July, 1812, I saw a currant-bush miserably ravaged by a aperies of Coccus, 
very much resembling the Coccus of the vfne. The eggs were of a beauti- 
ful pink, and enveloped in a large mass of cotton-likc web, which could 
be drawn out to a considerable length. Sir Joseph Banks once showed 
me a branch of the same shrub perforated down to the pith by the cater- 
pillar of JEgena tipulifornm : the diminished size of the fruit pointing out, 
as he observed, where this enemy has been at work. In Germany, where, 
perhaps, this insect is more numerous, it is said not seldom to destroy the 
larger bushes of the red currant.^ The foliage of these fruits often suffers 
much from the black and white caterpillar of Ahrnxan groasuhriata^ and 
sometimes frbm those of Hahns Vaiiaria ; but their worst and most destruc- 
tive enemy is that of a small saw-fly (Xematus Grossul/truc Dalilbom). 
This larva is of a green colour, shagreened as it were vvitli minute black 
tubercles, which it loses at its last moult. The fly attaches its eggs in 
rows to the under side of the leaves. When first hatched, the little ani- 
mals feed in society ; but having consumed the leaf on which they were 
born, they separate from each other, and the work of devastation proceeds 
with such rapidity, that frecpiently, where many families arc produced on 
the same bush, nothing of the leaves is left but the veins, and all the fruit 
for that year is spoiled.^ 

Upon the leaves of the cherry, which usually succeeds the gooseberry, 
,in common with those of the pear and several other fruit-trees, the slimy 
larva of another saw-fly {ScUtndria Cern^i) makes its repast, yet without 
being the cause of any very material injury. But in S^orth America, a 
second species nearly related to it, known there by the name of the 
fcenw, has become prevalent to such a degree as to threaten the destruction 
not only of the cherry, but also of the pear, quince, and |>lum. In 17f)7» 
they were so numerous that the smaller trees were covereil by tliemj and 
a breeze of air passing through those on which they abounded became 
charged with a very disagreeable and sickening odour." Twenty or thirty 
were to be seen on a single leaf ; and many trees, being (juitc stripped, 
were obliged to put forth fresh foliage, thus antici[>ating the supply of the 
succeeding year, and cutting off the prospect of fruit.'* — In some f)arts of 
(fcrmany the cherry-tree has an enemy equally injurious. A splendid 
beetle of the w'cevil tribe {Hftpnchitcs Barrhus) bores with its rostrum 
through the half-grown fruit into the soft stone, and there deposits an egg. 
The grub produced from it feeds upon the kernel, and, when aboiit to 

* Wiener Verzeich. 8vo. 29. 

* Fabricius .seems to have regarded tlw* 5Miw-fly that ^ upon the $alfr>w (Nitnatus 
Capr€ce\ not only a.s synonyniou.s wit!) that whieh feeds ii|K)n the o.i/Vr, luit also with 
our little assailant of the gftoseberry ainl currant. Yet it is very evident from K^ni- 
mur’s account, whose accuracy may be depended upon, that they are all instinct 
species. Fabricius’s description of the /?y agrtres with the insect of the goos®l»crry, 
but that which he has given of the fnrea Indongs to the animal inhabiting the siilk*'''* 
Probably, confounding the two specie.s, he described the imago from the iuseefrof 
^ornier, and the larva (if h< did not copy from Reaumur or Jvinne) from that of tfiP 
latter. Linne' Was correct in regarding Reaumur’s three insects as distinct ipecios 
though he appetirs to lie mistaken in referring to him under N» flavuSf as the saw-fly 
of the currant and gooseberry is not w'holly yellow. 

^ Peck’s JVat. Hist, of tfu: Sing-worm^ 9. 
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become a pupa, gnaws its way through the cherry, and sometimes not one 
in a thousand escapes.^ This insect is fortunately rare with us, and has 
usually been found upon the black thorn. The cherry-fly also (Tcpfmlis 
Ccrasi) provides a habitation for its maggot in the same fruit, which it in- 
variably spoils.® . 

The different varieties of the plum are every year more or less injured 
by Aphides ; and a Coccus (C. Persic<s f) sometimes so abounds upon them 
that every twig is thickly beaded with the red semiglobose bodies of the 
cravid females, whose progeny in spring exhaust the trees by pumping out 
the sap. In Germany, as we learn from M. Schmidberger, while the plum- 
trees suffer from having their bark injured by two bark-boring beetles 
[Scolyttis hccniorrhous S^Pruni)^ their fruit is destroyed by the larvae 
of a beetle (Nhync/tites cuprcus\ of a moth {Carpocapsa nigricafta), and of 
a saw-fly ( 2\*nlhredo Morio)} 

The pear-tree is liable to have its bark pierced in this country by the 
larva) of Cmpocapsa Wevhernna^ which often lays the foundation of canker^; 
and in America by those of two beetles (Scotytii.% pt/ri, and Sirobi Peck *) ; 
its sap is injuriously drawn off by Pxyflu ppri ; its leaves have their paren- 
chyma eaten away from under the cuticles, so as to give them a blistered 
appearance, by the larva of the pretty little moth Tinea Clerkella L. ; and 
while the blossoms are rendered abortive by the attacks of the grub of a 
beetle (^nMonowiis Kbllar), the fruit is caused to drop off prema- 
turely and rot by the larvae of not fewer than three minute tipulidan flies 
(Sicara pyrl Schmidberger, Sciara Schmidbergeri Kbllar, and Cecidompia 
ni^ra Meigcn ^), and also by that of a four small winged fly, observed by 
M;. Knight, which would seem to be a saw-fly, and is probably the 
species which Reaumur saw enter the blossom of a pear before it was quite 
open, doubtless to deposit its eggs in the embryo fruit. He often found iu 
young pears, on opening them, a larva of this geiuis.’ A little moth like- 
wise is mentioned by Mr. Forsyth as very injurious to this tree.® 

But of all our fruits none is so useful and important as the apple, and 
none suffers more from insects, which according to Mr. Knight are a more 
frequent cause of the crops failing than frost. Here, as in the pear-trees, 
the bark, and consequently the whole tree, suflers from the larvae of 
Carpocapsn Wabvranay and of Tinea corticri/a L., as well as of a Srolt/ins 
nearly rehilcd to 5, drs/riu /or, but perhaps distinct, which I found infesting 
it in Guernsey in 1836; and in Austria the larva of another beetle 
( Trypodcudron dispar) pierces into the heart of young healthy trees, and 
destroyed AI, Srhwulbrrgei' several of his stock.^ The sap is often 
injuriously drawn ofl’ by Pspl/a mail ; and by a minute Coccus, of which 
the female has the exact shape of a mussel-shell (C’. arborum limvins 
^ieoffr.), and which Reaumur has accurately described and figured.^ ^ This 
pecies so abcyindcd in 18 Ki on an apple-tree in my garden, that the whole 
)ark was covered with it in every part ; and I have since been informetl 

J Trost Kleiner Peyirag. 88. ® Eeauni. ii. 477. 

Kcllar on [ns. inj. to Gardeners^ &o. 2.87. 232. 2C8. 

Sec obsen'ations on this insect in Trans, of Jlort, Soc, ii, 25. by W. Spence, 

Westwood, Mod, Class, of Ins. i. 353. 

Kiillar, iibi supr. 250. 280. 202. • 

ift *»/• to Gardeners^ &c. 256. 

Keaum. iv. 69. t 6. f. G, 7. 


* On Fruit TreeSy 27 1. 
n Ibid. 278. 
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by Joshua Haworth, jun. Esq., of Hull, that it equally infests other trees 
in the neighbourhood. Even the fruit of a golden pippin which he sent 
me were thickly beset with it. But the insect which- most injures om* 
apple-trees by drawing off* their sap, and which has been known in this 
country only since the year 1787, is the apple-aphis, called by some the 
Coccus, and by others the American blight. This is a minute insect, covered 
with a long cotton-like wool transpiring from the pores of its body, which 
takes its station in the chinks and rugosities of the bark, where it increases 
abundantly, and, by constantly extracting the sap, causes ultimately the 
destruction of the tree. Whence this pest was first introduced is not 
certainly known. Sir Joseph Banks traced its origin to a nursery in 
Sloane Street ; and at first he was led to conclude that it had been im- 
ported with some apple-trees from France. On writing, however, to 
gardeners in that country, he found it to be wholly unknown there. It 
was therefore, if not a native insect, most probably derived from North 
America, from whence apple-trees had also been imported by the proprietor 
of that nursery. Whatever its origin, it spread rapidly. At first it was 
confined to the vicinity of the metropolis, where it destroyed thousands of 
trees. But it has since found its way into other parts of the kingdom, 
particularly into the cyder counties; and in 1810 so many perished from 
it in Gloucestershire, that, if some mode of destroying it were not dis- 
covered, it was feared the making of cyder must be abandoned. Sir Joseph 
Banks long ago extirpated it from his own apple-trees, by the simple 
method of taking off’ all the rugged and <lead old bark, and then scrubbing 
the trunk and branches with a hard bnish.' 

Even in the very commencement of their existence our choicest apple- 
trees are attacked by insects ; for the young grafts, as I am infilled bj'aii 
intelligent friend Mr. Scales, arc frequently destroyed, someiitues main 
hundreds in one night, in the nurseries about London, by CmrcuHo vasUtlor 
Marsh. {()tiorhi/nvhus notatus), one of the short-snouted weevils ; as arc 
in the neighbourhood of Warsaw the grafts of this and ot^r fniit-trecs 
by a smaller weevil Po/i/drusus (Xcmoiciis) ohlotigus^ which wUh us eats the 
leaves of both apple and pear trees. The blossoms, in coinpion w ith those 
of the pear and cherry, are attacked by the figure-of-cight^moth (Epm'm'i 
cceruleoccphalfi), which Linne denomioutes the pest of Fit^ona; aiul still 
more effectually by the grub of a reddish long- snouted weeyiJ {Anlhoumnu^ 
pomonnn), which, eating both the blossom and organs w fructification, 
precludes all hope of fruit. If this danger be escaped, and the fruit he 
set, it is then in Austria often destroyed by lihynchites Jiacchus, the same 
splendid weevil which attacks the cherry ; and Kcaumur lias given us tin; 
history of a species of moth common in this country {Carfwcfipsa pomoiu'dfi), 
the caterpillar of w hich feeds in the centre of our a^iples, thus occiisionin!; 

' This Aphis is evidently the insert des<;rihe<l in Illiger^S i. 1 >» 0 . ninlor 

the name of A. lunUjera, as havin;^ done great injury to the apple-trees in 
neighbourhood of liremen in J801. I'hat it is an Aphis ami no Q}ccun is clear froiu 
its oral rostrum and the wings of the mah*, of which Sir Joseph Hanks had an a<i' 
mirablc drawing by Jlr. Hauer. On this Aphis see Foniyth^ 2 ; J/owM/y -Vn*/. 
xxxii. 320. ; ur.dal.so for Augu.st, 181 1 ; and Sir Joseph Banks in the Jlorticulturot 
Societies 7'ramactums, ii. Those Aphides that transpire a cottony excretion 
are now considered, as before stated, {is belonging to a distinct genus, under the 
name of Liu fn.us, Illig. ; Mt/zox^le, lllot; Eriosoma, Leach. 

^ Angjp Soc, Ent. de Erunce, viii. Bull. viii. 
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them to fall; as does also the larva of one of the saw-flies {Tcnthredo 
icshidmen)^ as observed by Mr. Westwood, and the first instance known of 
one of this tribe feeding in the interior 'of fruits.' 

Our more dainty and delicate fruits, at least such as are usually so 
jicrounted, the apricot, the peach, and the nectarine, originally of Asiatic 
origin, are not less subject to tl)e empire of, insects than the homelier 
natives of Europe. Certain Aphides form a convenient and sheltered 
habitation for themselves, by causing portions of the leaves to rise into 
hollow red convexities ; in these they reside, and with their rostrum 
pumping ouHthc sap, in time occasion them to curl up, and thus deform 
the tree and injure the produce. Tlic fruit is attacked by various other 
enemies of this class, against which we find it not easy to secure it; wasjis, 
earwigs, flies, wood-lice, and ants, which last communicate to it a disagreeable 
flavour, all share with us these ambrosial treasures ; the first of them as it 
were opening the door, by making an incision in the rind, and letting in all 
the rest. The nucleus of the apricot is also sometimes inhabited by the 
caterjiillar of a moth, which, feeding on the kernel, causes the fruit to fall 
jircmatiirely.'-' And much injury is done to this tree by the larva of a little 
moth (l)ifula by devouring the young blossom-buds and 

t}ing the young shoots together with its silken thread, so as to stop their 
groNNth.^ lu tills country, however, these fruits may be regarded as mere 
luxuries, and therefore arc of slight consequence ; hut in North America 
they constitute an im|H)rtnnt part of the general produce, at least the peach, 
serving both as food for swine, and furnishing by ilistillatiou a spirit. The 
ravages cununitted upon them there by insects are so serious, that pre- 
miums feve been olfcred for extirpating them. A species of weevil, 
j)crhaps n enters the fruit wlien unripe, probably laying its eggs 

within tlfe stone, and so destroys them. And two kinds of Zif:;cr?ia, by 
attacking tlie roots, do a still greater injury to the trees.' — A (’occus, as 
it should seem from the description, imported about thirty \cars ago from 
tlie Mauritius, or else with the (’onstantia vine iVom the Cape of Good 
ilepc, has iloslroyed mmrly nine tenths of the peach trees in the Island of 
St. ilcicna, where rorincrly they were so abundant, that, as in North 
America, the sw'iue wer<’ foil with their fruit. X’arious means have been 
(mj)li)ved to destroy this plague, but hitherto witb.out success.*’ — The 
imperial piuii apple, the glory of our stoves, and the most esteemed of the 
gilt, of Pomona, cannot, however precious, be defendeil from the injuries 
of a singular s[>ecics of mite, before mentioned, the red S/hder of gardeners, 
{Kn/fhru-jci le/arius), which covers it, and otluT stove plants, wdtii a most 
delicate, but at the same time very pernicious, web; and the Coccuk 
hromduc is often as great a pe.st, preying upon the leaves and young fruit 
beneath a w-hite downy secretion.'^ ^ The olive-tree, so valuable to the 
y 

‘ Trans, Knt. Sac. I^md. iii. proc, xxxli. 

* iM. do lulliro in Kcaum. ii. 

^ Wc>twoo(l in Loudon’s Gardener's Jftiq. No. 9i. Jan. 1838.^ 

^ I)r. Sinirli Hatton’s lA-ltcr in r/dlits. jlwfuz. xxii. ‘210. — Witliam D.avy, F.sq., 
American ( onsul of the |nirt of Hull, long resl«leut in the I’nitcil Slides, inronned 
aie, that Ihonglt he had ahiindance of peaehe.s at his country-house, (lermiin I own, 
near LMnludelphia, he could i’.ev«r sueeced with the nectarine, the Iruit constantly 
hilling oth perforated bv.tho jgrub pf some insect. 

* JJescr. of the /. of St I/e/liM, 147. ^ . 

Trans. ICnt. Soc, hondh i. prgjC* Ixiv. ; .and see also Westwood’s Ohs. i. *..00. 
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inhabitants of the warmer regions of Europe, often nourishes in its berries 
the destructive maggot of a fly (Daciis nlccc) ; and the caterpillar of a 
little moth (^Tinca oAr/Z^), which preys upon the kernel of the nucleus, 
occasions them to fall before the}' arc ripe. The larvm of two beetles 
Hj/lcsinus olciptrda and Phloiotribm olca\ attack the bark and alburnum of 
the young branches ; anoUier beetle, Otiorhpnvhus lucridkmalis Schun,, 
<levours the young shoots and leaves ; and the sap is injuriously abstracted 
by Coccus olc<L\ and b}' PsylUt idccv Eons.', as well as by Thrips jdiysapus^ 
which in Tuscany has of late years threatened the olive trees of some 
districts with destruction, by attacking the young leaves aid buds.^ — 
Every one who eats nuts knows that they are very often inhabited by a 
small white grub ; this is the oflspring of a weevil {Bahinhus nucum)^ 
rcniarkai)le for its long anti slender rostrum, with which it perforates the 
shell w hen young and soft, and deposits an egg in the orifice. In France 
it sometimes baj)pens, when the cliestnuts promise an abundant crop, that 
the fruit falls before it comes to maturity, scarcely any retnaining uj)on the 
trees. The caterpillar of a moth which eats into its interior is the. cause of 
this disa|)pointmcnt.^ Of fruits the date has the hardest nucleus ; yet 
an insect of die same tribe with the above, that feeds upon its kernel, is 
armed with jaws suflicicutly strong to perforate it, that it may make its 
escape when the time of its change is arrived, and asBume the pupa 
between the stone and the flesh. And anotlier moth, the Pymlis hrunntn, 
feeds on the pulp of the fruit, and there undergoes its metamorphosis.+ 
The date is eaten also by a beetle which I lassehjuist calls a Dcrnicstcs,^ — 
Another foreign fruit, the tamarind, has its stojie, which is nearly ^ hur l 
as that of tlie date, attacked by a w eevil of the same genus as the corn-wegvil 
of which, ill the larva state, sometimes as many as forty are found irf ^single 
stone.^ The pomegranate, in the J^hist Indies, has its interior eatbn by the 
caterfiillar of the hair-streak butterfly {Theda Isocrates)^ of whose economy 
Mr. \V\.'.stvvood has given so interesting an aeeonnt.” 

In these last-named fruits, however, we have a far slighter lutercst tluin 
in another of our iiujiorted ones, the orange, of which, in 1841 (iHcluding 
lemons), we consumed upwards of ;i02,f)<iU che.st>, paying a gros^ duly ef 
G‘I,97;)/ , and wliich may be regarde<l as the most valnalile of the wliolc, 
combining a l»igbl\ intrinsic excellence with a price which brings it within 
the reach of all. It appears, however, from the interesting and important 
flicts stated by W. S. MacLcay, Fsep, that we might have oranges still 
cheaper, were it not for a little fly {Crratitis citriperda), which lays its eggs 
in tluiu before their shipment from the Azores ; ami the grubs subsequently 
tlisclosed often so greatly injure them, that the orange merchants calculate 
on losing one third of their average importations, anil of course rciiuburst* 
themselves by a proportionate advance of the price to the consumers. '^ 

1 M. Boyer dc Fonsrolombe in Ann. Soc. Tint, dc France, ix. 101. 

^ Passerini, Alcuni Nolizie, &c. 

3 Bcauni. ii. oUo. ** (iui'rin-Mi'ncville, Revne Xoohg. p. 216. 

^ Ibid, ii. 7)07. and Ilas.selqnist*s Travels in the J^evanf, -12«. 

® Christy in Trans. Tint. Soc. T^vd. i. 7 ll)id. ii. 1. 

® Zi>olo<jienl J' urn. iv 475. 'lliis lU, which Dr. IJcineken states is coninioli ia 
^ladeira, ami that he has als«/ Latched it from lemoms and pe.'xchca {Zoot. Jouni. v. 

Kccrns to be the saniv. spe-des with Pctahphora {Tn/jw.ta Wied.), capitikf*’ 
Macq. {Viptevet f ii. 45-1.), so n-iim;d from the (wo singular clavatoi proi cs.ses hetWeeii 
the eves pi male. It may be ea.sily obtained from decaying odtngcs, on the out- 
side pf wm<2li;Uic grub asstJ!;' .3 the pupa state. 
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One of the most delicious, and at the same time most useful, of all our 
fruits is the grape : to this, as you know, we are indebted for our raisins, 
for our currants, for our wine, and for our brandy ; you cannot therefore 
but feel interested in its history, and desire to be informed, whether, like 
those before enumerated, this choice gift of Heaven, whose produce 
“ cheercth God and man,” ^ must also be the prey of insects. There is a 
singnhu’ beetle, common in Hungary (^Lethrus Ccphaloics)^ which gnaws 
off the young shoots of the vine, and drags them backward into its burrow, 
where it feeds upon them : on this account the country people wage con- 
tinual war with it, destroying vast numbers.'^ Five other beetles also 
attack this noble plant : three of them, mentioned by French authors 
{^Uhi/)ichitc!t liacvfnts^ Ktimolptm vifis, and llaUica oirracca), devour the 
young slioots, the foliage and the footstalks of the fruit, so that the latter 
is prevented from eoining to maturity^; a fourth {C. corniptor Host), by a 
(teruian, whieh seems closely allied to Otiorhynclnia notntnxy before men- 
tioned, if it be not the same insect, which destroys the young vines, often 
killiui; them the first year, and is accounted so terrible an em my to them, 
that not only the animals, but even their eggs, arc searched for and 
destroyed, and to forward this work people often call in the assistance of 
tlieir neiglibonrs.'^ And a fifth, Otinrhpnchus sulcatas^ also occasionally docs 
considerable injury to the vine in this country, by gnawing off the young 
shoots,^ Various lepidopterous larvae are still more injurious to the vine. 
In the (h'imea ihe small caterpillar of a Proem or Ino (genera separated 
from Sphiux L.), related to /. ,s/aiicrs, is a most destructive enemy. As 
sjoM as the bmls ojien in the spring, it eats its way into them, especially 
thc**fruit-l)U(Is, and devours the germ of tlie grape. Two or three of these 
cater[)iilars will so injure a vine, by creeping from one germ to another, 
tliat it will bear no fruit nor produce a single regular shoot the suceecding 
year.® In Italy, CNpecially in Piedmont and Tuscany, the vines are often 
de vastated In the larva of’ another species of the same genus, Protris 
ampclophaon Passerini ^ ; in Germany a diflcrent species does great injury 
to the-yonng branches, preventing tlicir expansion by the webs in which it 
involv<fe them ^ ; and a fourth (7or/;v> /tf.s'cwwe/) makes the grapes them- 
selves its food : a similar insect is alluded to in the threat contained in 
Deuteronomy while in France it is the caterpillar of a small inotli, the 
Tori rid' vitnua Bose. {Ppralia vitana and PiUerana Fab., P. danticana 
Waick.), which docs the most injury by gnawing the footstalk of the 
leaves and branches of grapes and of late years to such an extent in the 
Macommis and other districts, that the attention of the government having 

’ That is, “ High and Dov.',” Judges, ix. 13. 

- Sturm, Dijilsrlditjul'x I'annHy i. a. 

^ hatrcille, //«/. AV//. xi. (Id. 331. — According to Kollar (1(33.), however, in 
Austria it, is H. bctulvtl, aoA wot Jf. Jit ivchn a Avliiidi is injurious to the vines; and 
the case is tlie same, Recording to M, Sdlicnaaun, as to the vines of Alsatia and the 
hanks of the Uhino. 

^ Host in Jacquin. Collect, iii. 207. 

^ Westwood in houdon's (iardmers Maij.iot April, 1837, 

® Pallas’s Travels in S. Ilussla, ii. 211. 

^ Mnnoria sopra due Specie d* Jnsetti noscivlt &C, 

* Jtttquiri. Collect, ii. 5)7. 

® Deut. xxviii. 39. , , r^. 

^ Walckenaer in Ann, Soc, de Prance.^ iv. C87. ; Gii<5nn, art. P^rahi Dtct, 
Tilloresque dVIist Nut, pp. 409-^410, 
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been called to the mischief, under their direction, my lamented friend 
Professor Audouin was, at the period of his untimely death, which Ento* 
moloiiy so deef)ly deplores, eneaged on a fine work enj bracing a complete 
history of the insect, with figures of it in every state, and an account of 
the best means of destroying it. The worst pest of the vine in this 
country is its Coccus (C. vi/i.s). This animal, which fortunately is not suffi- 
ciently hardy to endure the coniinon temperature of our atmosphere, 
sometimes so abounds upon those that are cultivated in stoves and green- 
houses, that their stems seem (piite covered with little locks of white 
cotton ; whicii appearance is caused by a filamentous secretion transpiring 
through the skin of the animal, in which they envelop their eggs. Where 
they j)rcvail, they do great injury to the plant by subtracting the sap from 
its foliage and fruit, and causing it to bleed and, to close the list without 
extending it by alluding with M. Walckc^aer to the insects only occa- 
sionally injurious to the vine, you are pcTfectly aware of the eagerness 
with which tvasps, dies, and other insects, attack the grapes when ripe, 
often leaving nothing but the mere skin for their lordly proprietor. 

There are some of these creatures that attack indiscriminately all fruit- 
trees. One of these is the Cicada scptcndccim (so called because, ac- 
cording to Kahn, it appears only once in seventeen years®). The feinalt* 
oviposits in the pith of the twigs of trees, where the grubs are hatched 
and do infinite damage both to fruit and forcst*trccs.^ Birds greedily 
devour them ; and a curious fact is mentioned by Dr. Harlan of Phila- 
delphia (who confirms their septendecenary appearance), that yonii" 
fowls w’hich cat them lay eggs with colourless yolks. Another, the 
caterpillar of the butterfly of llie !iaw thorn {Picris which, in Jlfil, 

in some parts of (Terniany stripped the fruit-trees in general of their 
foliage.^ In France also, in and 1732, that of a moth, w hich seems 
related to the i)rown-tail moth (Porl/tc.sia auri/Iua), whose history has been 
given by the late Mr. Curtis, was so numerous us to occasion a general 
alarm. The oaks, elms, and white-thorn hedges looked as if some buniinj: 
wind had [)usscd over them and dried up their leaves ; for, the insect 
devouring only one surface of them, that which is left becomes brown ami 
dry. I hoy also laiti wa.**te the fruit-trees, and even devourctl the fruit, 
so that the parliament pulilishcd an edict to compel people to collect ami 
destroy them ; but this would in a great measure have been iueffectiml, 
had not some cold rains fallen, which so completely annihilated them 
that it was difficult tt) meet w iiii a .single individual.'' In Germany, ac- 
cording to M. Schmidberger, the larvm of tln^ following moths, Porlhcshi 
chryscrrlKcn, Clisioc(n)i/)a. iicu',tiifi^ Jlt/po^ipunn dispar^ Episemn ,C(Vrulco‘ 
cep/ialay Ypnnnmcntn pndcUa, and e’-pecially Cheimatohin hrumnia^ which he 
calls the most ruinous of the whole, are all more or le?»s injurious to fruit- 
trees gcuerally.'^ In the north of France, as we learn from Mr. West- 
wood, one of these caterpillars, that of ilje small ermine moth {YpoiwmcnU 

• 

1 According to M. Walckcnacr, in les and learned Essay on the Inse!’!-; 

injurious to llic V'ine {Ann. Sor. Kut. dc. Vrnn e, iv. (Js7.) it is the Onen* adonitfi^tn 
which is injurious to vines in liot-liou.se.s in Erunce, while the Coccus vitis attacks 
those in tlie open air. 

3 JVavvJsy ii, 0. 5 CoHinson in Phih^. Trans, liv. x. C >. 

^ Trans Knt. Soc. Lond. i. proc. xxx. 

5 Hosof, I. ii. 15. 0 Ilcaum. ii- 1--* 

^ Kdllar on Ins. inj, to C rdmers. Ac. 190 — 220. 
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j)adcUa\ is often so numerous as to defoliate the apple trees by the road 
sides for miles.^ Three species of beetles ‘d\sOfR/t^?ic/iites alliaruji^ which in 
the larva state bores into the young shoots, and Ncmoiciis obtovgus and 
Phijllopcrlha horticohty which attack the leaves as perfect insects, join their 
Icpidopterous brethren in Germany in a general assault on fruit-trees. 

Jf we quit the orchard and fruit-garden for a walk in our pfaulalions and 
groves, we shall still be forced to witness the sad effects of insect devasta- 
tion ; and when we see, as sometimes happens, the hedges and trees en- 
tirely deprived of their foliage, and ourselves of the shade we love from 
the fervid beam of the noonday sun ; when the singing birds have deserted 
them ; and all their music, which has so often enchanted us by its melody, 
variety, and sweetness has ceased — we shall be tempted in our hearts 
to wish the whole insect race was blotted from the page of creation. 
>'unKi’ous arc the agents erujiloyed in this work of destruction. Amongst 
the beetles, various cockchafers (JMclolonthn vufgaris, AmphhnnUa soisti- 
lialisy and P/n/lhpcrtlia boriicola), in their perfect state, act as conspicuous 
a part in injuring tlie trees as their grubs do in destroying the herbage. 
Jksulcs the leaves of the iVuit-trces, they devour those of the sycamore, 
the lime, the beech, the willow, and the elm. They are sometimes es- 
pecially the common one, astonishingly numerous. MoiiHet relates fbut 
011(3 would think that there must be some mistake in the date, since they arc 
never so early in their appearance) that on the 2ith of Fehruary, 1.574, 
such a luuuher of them fell into the river Severn as to stop the wheels of 
the water-mills.'^ It is also recorded in the Ph'dosophical Transac/ionSy 
diat in Ki.SH they fdled the hedges and trees of part of the county of (5al- 
wi^ in such infinite numbers, as to chug to each otlier in clusters like bees 
when they swarm ; on the wing they darkened the air, and produced a 
•sound like that of distant drums. When tliey were feeding, the noise of 
their jaws might bi; mistaken for the sawing of timber. IVavellers and 
jicople abroad were veA^ mncli animycd by their continual living in their 
Jaccs ; and iti a short time the leaves of all tlie trees for some miles round 
were so totiilly consumed by them, that at midsummer the country w'ore 
the as()cct of tlie depth of winter.*^ 

But the criminals l»> whom it is principally owing that our groves are 
someti'ucs .stripped of tlie green robe of summer are the various tribes of 
iM-puiiypUra, especially the nigbtflicrs or moths, myriads of whose eater- 
piliars, in certain seasons, despoil whole districts of their beauty, and our 
walks of all their plciisure. Some of the-se, like the cockchafers, or the 
caterpillars oi' C'/Uiocunipa ncuslria, Porthesia chrpson'luvay Ac., before men- 
tioned as attiu'king most fruit-trees, are also general feeders on forest 
trees, tbougli some of the s[»ecie.'» usually prefer particular kinds when 
accessible. Thus in 17;>I the oaks of France w’crc terribly devastated 
hy the larva'* of llppogiimna dispar*; as arc often those of Germany by that 

' r.oudon's Gardcnt'Ps C)< t. 1837. 

* Mnuflrf, biO. 

5 Phi/os, Trans, xix. 711. 

* h’taum. i. 387. These Inrvjw were so extremely immeroua in 18i?6 on tlie lines 
"I llu; .-///re Verte .at IJrussels, that many of the trees of that noble avenue, tiiougli 
“I great age, were ne.nrly deprived of their leaves and alVorded little of tbe shade 
which the tinusunl lieat of the .summer urgently iTijuia'd. Lhe moths which in 
autunm proceeded from them, when in motion lowavils nicht, swarmed like hces. .and 
fcubse(jucntly on the trunk of every tree might be seen scores of Icnuilcs dtq>otitiiig 
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of Cnethocamjia processlonea ; and those of England by the Jeaf-rollinf» 
caterpillar of the pretty little green moth Torfrix vlridnna. Our elms have 
their leaves frequently drilled into holes by the little jumping weevil, 
Orchcstcs fa^iy and the beech, alder, &e., are partially disfigured by other 
species of this saltatoriul tribe. In France, however, the elms sustain a 
much more serious injury from the larva of another larger beetle (GV//4*- 
VHca cnl mark mis), the leaves being sometimes so covered with them, and 
rendered so brown, as to have the appearance of having been struck by 
lightning, as w'us the case with the fine promenades of Rouen, when 1 was 
there in Chnniatohia brumata is likewise a fearfid enemy to the 

foliage of almost every kind of tree.* The woods in certain |)rovinces of 
Nortii America are in some years entirely stri()ped by the caterpillar of 
another moth, which eats all kinds of leaves. Tliis happening at a time 
of the year when the heat is most excessive, is attended by fatal conse- 
quences ; for, being deprived of the shelter of their foliage, whole forests 
are sometimes entirely dried up and ruined.^. The brow n-tail moth, betbre 
alluded to, wdiich occasionally bares our hawthorn hedges, has been ren- 
dered famous by the alarm it caused to the inhabitants of the vicinity of 
the metropolis in 1782, when rewards were offered for collecting the cater- 
j)iUars, and the churchwardens and overseers of the parishes att(.*nded to 
.see them burnt by bushels. You may have ol)served, perhaps, in sonic 
cabinets of foreign insects, an ant, the head of which i.s very large in pro- 
portion to the size of it.s body, with a piece of leaf in its mouth inunv 
times bigger than itself. These ants, called in Tobago parasol ants {Atta 
cephalotcs), cut circular pieces out of the leaves of various trees and plants, 
which they carry in their jaws to their nests ; and tliey will strip a tre^ of 
its leave.s in a night, a circumstance which has been confirmed to ihe by 
Captain Hancock.® 8tedman mentions another very large ant, being ot 
least an inch in length, which has the same instinct. It was a pleasimt 
spectacle, he olwerves, to behold this army of ants marching constt\ntly in 
the same direction, and each individual w ith its bit of green leaf in its 


thf*ir dow’n-covered pritob of In tin? ]*arh they wen* .ilso V('rv ahimrlant ; .'in l 

it may be safely a-serted that if one half of the egsj.s deposited were to he hsikhc'l, 
in 1^27 seaively a leaf Would remain in either of th('.''e favourite j)l!iecsT>f puUli*' re- 
sort. Ilaopily, however, tliis calamity was prcveiued hy natural means. Of lli<- 
vast number of pau.hes of egtrs which I s.nv t>n almost evi ry tree in the Park iilioiit 
the end of .Septeml>er, I could two mr'Uilu afierwar«ls, to my no sm.ill surpriM', <li>' 
cover scarcely one, thoiij^h the sin,i;ularity of the fact made me. examine elo'^t lv. 
Tor their disappearance 1 have no dmiht the irdiahitants of Brussels are indebted to 
the tit-rnouse (J^arus)^ the tree-creeper ( (WthUi Jamiluu is), iiml other ainall l)inls 
known to <lerive j»art oftlieir food tiom the egj^s of in.se<’ts, and which abnutnl iiith* 
Park, where they may he td'teji sf* u running up and down the trunks of the trees, at 
oiua* providing their own food ami remh-ring a service to man, wliieh all his powei-’ 
Would Ui iriailequate congfletely to cti'-ci. 

IhMumur fii. lOG.) in eerlain seasons found tiiose ))atches of eggs so Olimcronsth^^^ 
in the Bois de Boulotjne there was ^ arcely an o.jk, the under side of the branches ot 
whieli were not covered by them for an extent of sevtm or eight feetsiv He infurius 
us that the eggs aru jkjI hatched t;!! the followitig spring. '» 

* De (ieer, ii. Ij’J. ^ Kalm’s ii* 

3 The same intelligent gentleman related to me, tl)at a pers<;n liaviag taken soju;- 
land at Uahia in tl»e lirazils, he was compelled by these ants, which w4re so minn i- 
ous as to render «;verv efibrt to »!e.strov them iiieffe» tnal, to relinquish the occupation 
Their nests were excavated to the astoni.shing depth ot fourtefDtfeot. Menanj 
\6ur. Ih. SineathnriL'j on Tc/imUs, rhil, Trans. L\xi. 3'J. liotO 85. 
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niouth.' The insects injurious to deciduous trees mostly leave the fir and 
pine tribes untouched ; but these on the other hand, are subject to have 
their foliage ravaged by a great variety of insect enemies peculiar to them- 
selves, to some extent in this country, but far more on the Continent, as 
bv the larvaj of various moths (Dendrolhnus pini^ Psilura mojincha, Ac/iatia 
piniperda^ liupalus pininrius, Orlhotccnia turionana and rcsinella, &c.) ; and 
of not fewer tlian three species of saw-fly {Lophprus ])hn ami rufits and 
Pmuphiinis en/throrcpkala) The injury thus caused to trees by insects 
is not confined to the mere loss of their leaves for one season ; ibr it oc- 
casions them to draw upon the funds of another, by sending forth prema- 
ture shoots, and m iking gems unfold, that, in the ordinary course, would 
not have put forth their foliage till the following year. 

Other insects, though they do not entirely devour the leaves of trees 
jiml plants, yet considerably diminish their beauty. Thus, for instance, 
sometimes the subcutaneous larvie undermine them, when the leaf ex- 
hibits the whole course of their labyrinth in a pallid, tortuous, gradually 
dilating linc^ — at others, the Tortrices disfigure them by rolling them up, 
or the leaf-cutter bees by taking a piece out of them, or certain Tincce 
again bv eating their unilcr surface, and so causing them to wither cither 
partially or totally. You have doubtless observed what is called the lionet/^ 
dew upon the maple and other trees, concerning which the learned iioman 
naturalist l^Iiny, gravely hesitates whether he shall call it the sweat of the 
heavens, the saliva of the stars, or a rupiid produced by the purgation of the 
air ! ! ^ Perhaps you may not be aware that it is a secretion of Aphides^ 
vhosc excrement has the privilege of emulating sugar and honey in sweet- 
ncfis and purity. It, however, often tarnishes the lustre of tho.^e trees in 
which these insects arc numerous, and is the lure that attracts tiie swarms 
of ants which you may often see travelling u[) and down the trunk ol’ the 
oak anil other trees. The larch in particular is inhabited by an Ap/dx 
transjiiring a waxy substance like filaments of cotton : this is sometimes so 
'(ilimtely maltijdied upon it as to whiten the whole tree, which often 
j)erishe.s in .consequence of its attack. The beech is infested by a similar 
one. Some animals also of this genus inhabiting the poplar, elm, lime, 
and willow', reside in galls they have jiroduced, that disfigure the leaves or 
their lb ..>t stalks. Perhaps lliose resembling fruit, or flowers, or moss, pro- 
duced by the Aphis of the fir (Ap/ti.s ahirfis), the diflerent species of gali- 
gnats (Crridonn/ifi), or occasioned by the piiuclure and oviposition of the 
various kinds of gall-flies may be regarded rather as an ornament 


^ Sfodman, ii. M’J. 

* K(illar, OH Ihs. inj. to Gardeners, vtc. 323 — .O'ai. 

IliM. Sot. 1. xi. 12. 

* It i.s conlfnilcd by some observers, that besides tl»e lionoj^dew oauseil by Aphides, 
there is juioiher ari.sing solrly from a morbi<l exudation ot the saevdiarine juiros of 
tuys. Tliis is certainly possible; but I may I'bserve, that in the course of more than 
thirty years w’hicli I have attcadc<l to this subject \^*‘< vcn of them Sj>e»it on the Con- 
tinent, Avlii ic the greater lieat might he sin>p«»sed likely to eaiise morbid vci^etalde 

I have never im-t with any honey-dew whieh did not seem to me very 
‘learly nferable to A/dtnIcs as its origin; thoin'h, from the cinumstanee of their 
Iwiiig been all swej>t away by the .'ittaeka of tin ir natunil enemie.s and other cau.ses, 
while their saeeharine excretion remains on tho leaves for Avoeks in a dry time, and 
^dter being inoistencfd by a slight d*w\ may liavc ei'cry .ipf.earanee of being a reeent 
uiorbid exmlation, and* may, even after* very cojiions d- Avs, fall on the ground, a 
tasual observer may often be plausibly led to *a diflerent conclusion. 
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than as an injury to a tree or shrub ; yet when too numerous they must 
deprive it of its proper nutriment, and so occasion some defect. And 
probably the enormous wen.% and other monstrosities and tleformitics 
observable in trees, may have been originally produced by the bite or in- 
cision of insects. 

Besides exterior insect enemies, living trees are liable to the ravages 
of many that are interior. These interior feeders may be divided into two 
great classes — those which bore into the heart and substance of the 
wood, aiul tliose which feed upon the inner bnrk\ with the adjoininr 
alhurnum or sap-wood. Amongst the former the larva of a large weevil 
(Cn//)torhi/nchii.i lapathi) bores into rfie wood of the willow and sallow, 
which thus in time often become so hollow as to be easily blown down.^ 
The stag-beetle tribe, or LucanutrPf have a similar afjpetite ; but the most 
extensive family of timber-borers are the Capricorn beetles iucluding thc! 
Fahrician genera of Prionns^ Cernmhpx\ Lnmia^ Stvnocorua, Li'ptiira^ Itha- 
Cnoniff^ Saperda^ Cal/idium and Cfj/tux, The larva of these, ns 
soon as hatciied, leaves its first station between the bark and wood, and 
begins to mal^e its way into the solid timber (some of them [)hmging even 
into the iron heart of the oak), where it eats for itself tortnons paths, i\t its 
first starting, perhaps, not bigger than a pin’s head, but gradually increii>ing 
in dimensions as the animal increases in magnitude, till it attains in sonu* 
instances to a diameter of one or tvvo inches. Only conceive w hat havoc 
the grub of the vast Prionus p^nj^anlcua must make in a beam ! Percival is 
probably speaking of this beetle, when, m his account of Ceylon, he tells 
ns, ** There is an insect fonrul here wduch resembles an immense over- 
grown beetle. It is called by us a carpenter, from its boring large holes^iii 
limber, of a regidar form, and to the depth of several feet, in which, when 
finished, it takes up its habitation.’^** Seeing the pf:rfect insect come out 
t)f these holes, an nnentomological observer wonhl naturally com Imle that 
the beetle he saw had formed it, and lived in it ; but, doubtless, the whole 
was the work of the grub. Of all the Coleopterous genera, there is none 
the species of which are generally so rich, resplendent, ami beautiful, as 
those of //a/zrcAY/s ; these likewise, in their first state, there is abuivdaiit 
reason to believe, derive their nutriment from the produce of the forest, 
in which they sometimes remain for many vears before they assume their 
perfect state, and appear in their full splendour, as if nature recpiired more 
lime than usual to decorate these lovely insects. \Vc learn from Mr. 

' Lewin in Linn. Trans, iii. 1. Curtis in tlittn, i. 8(». 

* Kirby in Linn. Trans, v. ‘J.’in. — More than a hundred speeies of tlip Caj>ri- 
eorn tribe, many of thciii nonde.scripi.s, were collected near Uiode Janeiro by (’aptain 
IJaneock of the Foudroyant. 

^ 'the larva of u CaH^inm (which Dr. I.e.'ich has «liM(>V(Te.<l to he i\ h.ijulum) 
sometimes does material injury to thr wond-w- rk of the roofs of hou-es in London, 
f)iercingin every direction the tir-rafters (in which it most j>rohably took up its loi- 
dence while they weie growing nia tn'cs), and, when arrive<l at the. jM'rfc t state, 
making its way out even through sheets of lead, one .sixth of an iiid^thick, wlu'ii 
they happen to have be»'n nailed upon the raficr in which it h.as .lasmiru d its Jliioi 
metamorphosis. I am isulebted to the kindness of hiir Joseph Hunkt^fora .>pceiiueii 
of such a sheet of lead, which, though only eight inches long and fotiv.lH'oad, is titc 
pierced with twelve oval holes, of smm* of wliicli the longest diameter is a quarte r 
of an inch 1 iJIr. Chiirles Miller first discovered lead in the stoinach Of the ' ' 

this 
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Marshain that the grub of B, splendida was ascertained to have existed 
in the wood of a deal table more than twenty years.* 

Another tribe of internal wood-borers belongs to the genus Sin\c of the 
onler Ilymenoptera. Mr. Stephens informs me that the fir-trces in a 
plantation of Mr. Foljambc’s, in Yorkshire, were destroyed by the larva) 
of iSV;v',r ; while those of another, belonging to the same gentleman, 
in Wiltshire, met with a similar fate from the attacks of Sirex jiivtnwus. 
In proof of the ravages made by this last insect, Mr. Raddon exhibited to 
the Entomological Society a portion of the wood of a fir-tree from 
Bewdlcy Forest, .Worcestershire, of which twenty feet of its length was so 
perforated by its larvm as to be only fit for fire-wood ; and being {ilaced 
in an ont-honse, five or six of the perfect insects came out every morning 
lor several weeks.* When fir-trees thus attacked are cut down, it often 
happens that the larvse of the species of Strex inhabiting them have not 
attained their full growth at the time the wood has been employed as the 
joists or planks for floors, out of which the perfect insects, even years after, 
emerge, to the no small surprise, and even alarm, of the inmates. An in- 
stance of this, where several specimens of S, were seen to come out 

of the floor of a nursery in a gcntlemairs house, to the great discomritiirc 
both of. nurse and children, is related by Mr. Marsham, on the authority 
of Sir Joseph Banks and a similar circumstance, stated by Mr. Ingpen, 
occurred in the house of a gentlemim at llenlow, Bedfordshire, from the 
joints of the floors of which whole swarms, literally “ thousands,” of Slrcx 
duplex Shiickard *, emerged from innumerable holes, large enough to admit 
a small pencil-case, causing great terror to the occupants. As the house 
liat^ been built about three years (the joists of British timber), there 
could be no doubt of the larvtu having been more than that time in arriv- 
ing at their perfect stale.'" Amongst the most formidable wood-borers 
widi us is the larva of the great goat-moth (Cossux /iguiprrda'^)^ which 
attacks willows, poplars, and occasionally even elms and oaks; and from 
its large size, and living above two years in the larva state, the holes which 
it makes are a great deduction from the value of the tree, even if it be not 
entirely destroyed. I'he larvie of '/.ruzera a'seniiy though much smaller, 
has similar habits, and is injurious by boring into apple, pear, and walnut 
trees. 

T'u* insects which attack the bark of trees mostly belong to the family 
eX SvuhfiUta: Westwood (including the genera Scohjfus, Hples'muSy Ifijlurgus^ 
TinnicuHy Sa:,) ; a numerous tribe of beetles, the larvieof which, after being 
iiatched from the eggs deposited by the parent beetle, excavate in the sub- 
stance of the inner hark, and partly aho in the adjoining alburnum or 
sap-wood, lateral parallel channels more or less sinuous, proceeding on eacli 
‘'Ule from a , central one (that in which the eggs were placed), and thus 
giving to the under siile of the detached bark and exposed alburnum, that 
pinnated labyrinthine appearance, and fancied resemblance to letters, 
''hich made Linne affix to one of these insects, to he presently alluded to, 
die trivial name of Typograpfius, When in small iinmbers these larvie 

* I Ann. Tmm. x. 390. * Tram. But. Soc. Land. i. proc. Ixxxv. 

® IJnv. Trans, x. 403. 

^ This species inhabits tho Spnicc-lir (Z'mw nigra), — Shuckard in Loiulous 
Hist. 1S37, p. H33. ' ■ 

'Trans. Ent. Sac. J.ond. ii. proc. Ixxxu. : and iii. proc, ii. 

Curtis, Brit. Ent. t. GO. 
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may do no great injury ; but where they abound, as they often do, l)v 
interrupting the course of the descending sap, and admitting wet be- 
tween the bark and wood, decay speedily ensues, and the tree perishes. 
Almost every kind of tree is liable to the assaults of one or more sf)ecies 
of this tribe of insects. Even fruit-trees, as the apple, plum, &c., have 
each their Sco////»s ; and at Rouen I found a species, I believe unclc- 
scribed, which feeds on the mountain ash. It is to our large forest-trees, 
however, that they are most injurious. Thus the common ash is assaileil 
by Jfi/frsinus fnixini, the pinnated labyrinths of whose larvie you can 
hanlly fail to observe on the first piece of loose bark you detach I’roni 
the rough-split posts and rails made of this wood ; while the bark-borer oi’ 
the oak is a small beetle of an allied Scoti/tus pif^aucns, which with 

us does no great harm, but so abounded of late years in the Bois do 
Vincennes, near Paris, that 40,000 trees were killed by it ; and many of 
the finest elms in JSt. James’s Park and Kensington (Jardeiis^ as well ns 
in the promenades of various cities in the north of Prance, have fallen 
victims to another of this tribe, Sroli/fns destructor^ whose trivial name well 
characterises the frequency and severity of its ravages.* ^ 

* ^lacLeay in Kdin. Phil. Journ. xi. 123. 

2 AVhile residing at Iiru^sel.s in the spring ef 1 having pointc’d out to Dr. 
(leorge, Professor of Botany at the I’niversity, that many of tin*, elms in the park 
were infested with this insect, and that there’ was iinmiTieut risk of tins noble pro- 
menadt?, wliieh consists almost wholly of elms, being tlestroyed by it. In; hr«», light tie. 
suhjoct under the notice of the l)urgoinaster and munit ipal council, wlio vefy wisdv 
had the diseased trees cut down, as well as the many imieh younger but (‘({UiUiy in- 
fested trees of the Boulevards, and tlie bark of the wlmle peeled ofT and careVally 
burnt, r afterwards found, in a tour along the north coast of Fraiu a; through Nor- 
mandy, &c., that the elms in (lie promenades (almost always formed of thi$ tree), in 
all the large towtn, W’ere in a course of r:i[)id deslrnetion hy this s;une Scuh/tus 
destructor^ parlu ularlv at (hdais, Boulogne, lloueii, Havre, and t'a<‘n ; and nunuaous 
ob>ervations convinced me. that the general opinion tliat these insects attack "nly 
those trees which are previously diseased from natural decay is altogctlna* erron* t.iis, 
and tiiat Professor Andouiirs discovery is as important and coneot a%iiovcl — 
namely, tliat thougli it is <juite true that the ban.alo Scnhfti lU'Vcr lay their eg;j^s 
exeopt in trees wiiifh are in a declining state; yet it is ofpiallv certain that, tlie 
beallhie-t 0 , 1111 .“, where Scolyti abound, are <*onst.intly brought into this hmgiii.diing 
fetate hythe attacks of the males, or, as M. Audonin conceives, of both bexc.s (sic 
remarks on this point by W. Spence in Trans. Knt. Soc. Loud. ii. proc. xlv. ), upon 
the bark /(pr food; so that in consequence ol the lo.ss of sap from the numerous liult s 
wliich tlicy gnaw, and the suhsiajueiit mi.%[diief from the rain penetrating into them, 
the trees are Siam brought into that uiiheaUhy condition w'hich tlie instinct of tlie 
female ri*f|Uires to iiidu* ti her to bay lier egg.s in them. (Spence in Trans. Knt. 
Soc. Loud. ii. proc. xiii. xv. xx. xxv. ; Audoiiin in Ann. Knt, Soc.de France, Bull. 
Jan. 4, 1837; Silbermami, Jtev. F.ntom. iv. 113., where Dr. IhUzeburg Is quoted .1“ 
stating tliat the large weevil {Pissodes futtatus) in like manner al tacks the bark ol 
young pines with its trunk, and thu.s r-nders the trees unhealthy before, the femaic 
deposits her eggs in them.) For a further de.st ription of the mischii;f done hy 
Scolt/tus destructor, and the means of pre,vent.ing its ext»;nsion, sec a eonimuiiicntioii 
by VV. S. the? article? Uhnu»,in Mr. I.K>u<loirs Arboretum et Fruticctum JJrlton- 

nictnn; to vV^ich adinirabh? work th«* reader i.v al.'-o referred for inofe complete detail 
than couhl be here given in the vahiaiJe contributions by Air. Wcbtwood relative to 
insect-s injurious to this and .ober species of forest- trees.’ 

It may be here mentioned,, iliough somewhat out of place, for the purpose of draw- 
ing the attention of Entonioh;gist‘’ to a new tribe of insect -pajawites of whi' h no 
account appe.as to have, been given in lxiok.s, that in examining closely the pup:e ot 
Scolyi^^Mructor at Bni.s->. U, T found them lined in different fMurts of their exti rn ii 
fiurfac*^ bat especially on tl. ; thorax aud about the cases of the elytra, with uumcr- 
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It would occupy too niiich space to notice in detail all the bark-boring 
beetles vy hicb attack the various species of pine and fir trees, which are very 
luunerous, coniprising 1\)7nicus jiinastri^ Ijaricis, imcro^raphns^ tifpographmy 
and ('hnU'ographus (which 1 found in 1837, in the larva, pupa, and imago 
states, in tlic bark of Norway fir masts iinporteil to Soutbaiiilon), Jlplurgiis 
pijiiprn/a, as well as two large weevils, Pisaodcs nofatus and pirii^ which 
liave similar habits, ^c. ike. ; and I will conclude the list with stating as 
a sample of the whole the ravages coinniitteil by one of the tribe, Tomicus 
ippographns^ in (lermanv, where it sonierimes attacks the inner bark in 
sm li vast numbers, 80,000 being sometimes found in a single tree, that it 

infinitely more noxious than any of those that bore into the wood ; and 
Mich is its vitality, that though the bark be battered and the tree plunged 
into water, or laid upon the ice or snowr, it remains alive and nnhnrt. The 
leaves of the trees infested by these insects first become yellow ; the trees 
themselves then die at the toj), and soon entirely perish. Their ravages have 
long been known in (iernrany under the name of Wiirm Irnlitiiss (decay 
call ed by worms) ; and in the old liturgies of that country the animal 
itself is formally mentioned under its vulgar ai)pellation, “ The Turk.” 


ous I r.iTisparont eel -shaped vormieh .^, not easily visible to the naked eye from their 
small si/e, being not more than one eighth or one tenth of a line in length, hut per- 
(’(‘])lihle througli a jiocket lens, especially when exposure to the air or the. warm 
i.reath had made tlu in eh vato their tails (or heads, whichever they may he), a 
movement whieh sum«*time.s takes ])lace speedily, hut at others only after a l oiisidor- 
examinatio n, wlien tliey jmesent the app«*araii(’e of so many animated hairs 
t\\i>tiMg and curling tliemselves in variouis directions. These vermicles, under M. 
'We^maifl’s poweriul eoiiijiomul micro>scop«*, with w hieh he w’as .so good as to assist 
me in examining them, exhihit not the .slightest trace eitlier of im'utli or other ex- 
ternal organ, nor o< intestines, nor of internal vessels of any kind, w hich, if any such 
(J, might he easily .seen thnaigh their transparent, skin ami body, fhi.s ai>sence 
ef all a])pearaiii:e of external and internal organs (the inside of the body seeming 
i. lied with granular im<leeiiles), added to their shape, wdiieh is filiform and very 
siemitT, sharply attenuated at each extremitv, and their hyaline colour, with very 
iiidisrinet traces under a high magnifying power of about twenty .segments, each as 
l"iig as l/i'oad, are all the eliaraeter-s they aiVord. These eiiaraeler.s, or rather nega- 
tion of eharneters, might porlnifis .siiiHee to bring these vermicles under the genus 
Vihrio as ft»rmerly exti-nded hy .Miiller ami Uory ile St. Viiuent (to which, from 
their re'^cmhlauec to the so-called vinegar eels, Vdirh iiu(jn}lla„ 1 at fir.st referred 
them), hut .scarcely a.s it has been recently re.'ilrieted hy Khrenherg, especially as all 
liis .-species of this genu.s ( rf7n-/i>) re.sivle in water. From their ooiinectioii W’ith an 
animal, they might be regarded as referable to the Oxyuri, were it not that neither 
invown noV M, WeMnael’s examination could ever discover any traev of their 
existence in tht* interior of either the larva, pupa, or imago of Scoh/tua. Their 
wholly e.xterior habitat .m-imus also to exclude them from coming under Professor 
Dwen’.s genu.s^7Vii7/m<f, of his group Proteltninthay wind), from its .shape and sim- 
plicity of structure, might jxi.ssihly iiiclud© them, hut which inhabits the cellular 
tissue between the nmsoilar fibres, encloseil in a cyst in whieh it lies coiled up. 
heaving it to future examinati<m ti> the trm* genus and relations of those 

vermiclc.s, I .yhall hero merely ohservQ^ u what has been above said, that 

1 have found them upon a large jiropyrtion of the pupm of Scoh/tus destructor, iind 
O'casioriallv on .some of the larvai in an Advanced stage of growth, and also on tlie 
l*upa* uf lijpesinns fra.riui\ ami in such distant localities, and at such dith-roit 
j'i'Hods of tlie year, that 1 am persuaded that their (*ecurrcnce was not accidental, 
hut that they are true external parasites, of the family of jSco/vt»V//c in the pupa 
puid partly in the larva) state, in whieh, however, they do not seem inaterially to 
iiijure them, nor priivent them from becoming peiToct Insects, (See 8peuco in 
^rans. Put, Soc, Land, ii, proe. xv.) 
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This pest was particularly prevalent and caused incalculable mischief, about 
the year 1665. In the beginning of the last century it a^ain sliowcil itself 
in the Hartz forests — it re-appeared in 1757, redoubicil its injuries in 
1769, and arrived at its height in 1783, when the number of trees destroyed 
by it in the above forests alone was calculated at a million and a lialf, 
and the inhabitants were threatened with a total siisj)ension of the work- 
ing of their mines, and consciiuent ruin. At this period these Tomid^ 
when arrived at their perfect state, migrated in swarms like bees into Suabin 
and Franconia. At length, between the yx*ars 1784 and 1789, in con.se- 
(pience of a succession of cold and moist seasons, the numbers of thi.s 
scourge were sensibly diminished. It appeared again, however, in I7!M); 
and so late as 1796 there was great reason to fear lor the fewlir-trccs that 
wxre left.' 

When the sap flows from a tree in consequence of the attacks of the 
above-mentioned insects, or any other cause it is attended by various 
beetles, as Cetonia aurnta^ several XitidnUe and Brachtfptcra, Ac., whicli 
prevent it from healing ; and if the bark be anywhere separated from the 
wood, a numerous army of wood-lice, earwigs, spiders, field-bugs, and 
similar subcortical insects take their station there, anil prevent a re- 
union. 

.The seeds of forest as well as of fruit-trees arc doubtless subject to 
injuries from insects ; but these being more out of the reach of observa- 
tion, have not been much noticed. Acorns, however, a considerably article 
with nurserymen, are said to have both a moth and a beetle that p^y upon 
them ; and, what is remarkable, though sometimes one larva of each is 
found in the same acorn, yet two of either kind are never to be met ^^•ith 
together.^ The beetle is probably the Curculio ( Balnmmm) ^/(indium of 
Mr. IMarsham, and is nearly related to the sjjccics wJiosc grub iuhubits the 
nut. 

Having now conducted you round, and exhibited to you the melancholy 
proofs of the universal dominion of insects over onr vegetable treasures 
while growing or endued with the principle of vitality, in their irparatc 
departments, I must next introduce you to a pest worse than all put together, 
which indiscriminately attacks anil destroys every vegetable substance that 
the earth produces, and which, wherever it prevails, carries famine, pc.sti- 
lence, and death in its train. Happily for this country — and we cannot 
be too thankful for the privilege — w'c know this scourge of nations only 
by report. The name of Locust^ which has been such a sound of horror in 
other countries, here only suggests an object of interesting inquiry. But 
the ravages of locusts are so copious a theme that they merit to be con- 
sidered in a separate letter. 

1 am, &c. 

* Williclm’s Becreatinm from Nat. Tfi.stj quoted by Latrcille, 7//V. Nat xl bOI. 

vthile attending to the «SWy^i infe|ting the common elm during the tour in 
the uOTth of Prance in 183(J, above referred to,' I noticed in tlic liquid niattl^r so ollcii 
seen constantly oozing from the large ’Ucefs i|i this trot*, a dipterous lafva in con- 
siderable numbers, of which this exudation is evidenllv the natural food; tmd having 
bred some of them, they produced very minute gnat-like Hies, of the genus Canitn- 
pagan., probably (but I have not the specimens now at hand to compare with 
description) C. flari from of Guerin (Ann, Soc.Ent. de FrancCf ii. IGo.), which lie 
found in a similar .*^ituaiioa. 

^ Iteaum. ii 502. 

‘ii 



125 


LETTER VIL 


INJURIES CAUSED BY INSECTS. 

iNDiRijcr INJURIES — confmiicd. 

To look at a /acusf. in a cabinet of insects, you would not, at first sight, 
deem it capable of being tbe source of so much evil to mankind as stands 
on record against it. “ This is but a small creature,” you would say, 
“and the mischief wliich it causes cannot be far beyond the proportion of 
its The locusts so celebrated in history must surely be of the Indian 

kind mentioned by Pliny, which were three feet in length, with legs so 
strong that the women used them as saws. I see, indeed, some resem- 
blance to the horse's head, but where are the e}es of the elephant, the 
neck of the bull, the horns of tlie stag, the chest of the lion, the belly of 
the scorpion, the wings of the eagle, the thighs of the camel, the legs of the; 
osrrich, and the tail of the serpent, all of wliich the Arabians mention as 
iittributes of tlvis widely-dreaded insect destroyer but of which in the 
insect before me I discern little or no likeness?’* Yet, although this ani- 
mal he not very tremendous for its size, not very terrific in its appearance, 
it is the very same whose ravages liave l)een the theme of naturalists and 
historians in all ages, aiul upon a close examination you will find it to be 
peculiarly fitted and fiiruished for the execution of its office. It is armed 
Vvitli two pairs of very strong jaws, the upper terminating in short and the 
lower in long teeth, by wbicli it can l)oth lacerate and grind its food — its 
stomach is of extraordinary capacity and powers — its hind legs enable it 
10 leap to a considerable distance, and its ample vans are calculated to 
catch the wind as sails, and so to carry it sometimes over the sea ; and 
although a single individual can effect but little evil, yet when the entire 
Mirtaco of a country is covered by them, and everyone makes bare the spot 
on which it stands, the mischief produced may be as infinite as their num- 
I’crs. So well do the Arabians know their power, that they make a locust 
‘^ay to Mahomet, “We are the army of the great God; we produce 
ninety-niue eggs ; if the hundred were completed, wc should consume the 
whole earth and all that is in it.”^ 

ii'iucc it is possible you may not have paid particular attention to the 
accounts given by various autliors, both ancient and modern, of the alpiost 
incredible injury done to the huiiian race by these creatures, I shalFiiow' 
lay before you some of the most striking particulars of their devastations 
diat I have been able to collect. 

The earliest plague of this kind which hasT been recorded, appears also 
to have been the most direful in its imj^edist^ that ever was inflicted 

oi)on any nation. I am speaking, as yoU'majt IffH suppose, of the locusts 

^ Bochart, Ilierozoic, P. ii, I. iv. c. 5. 475. * Ibid., ubi supr. c. G. 465. 
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with which the Egyptian tyrant and his people were visited for their op. 
pression of the Israelites. Only conceive to yourself a country so covered 
by them, that no one can see the face of the ground — a whole land dm-k- 
ened, and all its produce, whether herb or tree, so devoured that not the 
least vestige of green is left in either.^ But it is not necessary for me to 
enlarge further u{)on a history, the circumstances of which are so well 
known to you. 

To this species of devastation Africa in general seems always to have 
been peculiarly subject. This may be gathered from the law in Cyrcnaica, 
mentioned by Pliny, by vvhich the inhabitants were enjoined to destroy the 
locusts in three ditferent states, three times in the year — first their egrrs^ 
then their young, and lastly the perfect insect.* And not without reason 
was such a law enacted ; for Orosius tells us that in the year of the world 
3800, Africa was infested by such infinite myriads of these animals, tluit 
having devoured every green thing, after flying off’ to sea they were 
drowned, and being cast upon the shore they emitted a stench greater than 
could have been produced by the carcasses of 100,000 men.* St. Augus- 
tine also mentions a plague to have arisen in that country from the same 
cause, which destroyed no less than 800,000 persons (acfiiigc/ita hombium 
mii/ia) in the kingdom of Masanissu alone, and many more in the terri- 
tories bordering upon tbe sea.*^ 

From Africa this plague was occasionally imported into Italy and Spain; 
and a historian, quotetl in MouffVt, relates that in the year oOl ai| ihfinit;* 
army of locusts, of a size unusually large, grievously ravaged part ofMlaly ; 
and being at last cast into the sea, from their stencli arose a pestilence 
which carried off ne»ir a million of men aiul beasts. In ‘the Venetitin ter- 
ritory, also, in 1478, more than 30,000 persons are said to have perished 
in a famine occasioned by these terrific scourges. Many other instances of 
their devastations in Euro[)e, in France, Spain, Itjdy, (Jermany tScc., arc 
recorded f\v the same author. In IGoO, a cloud of them was seen to enter 
Russia in three different [)laees, which from thence passed over into Poland 
and Lithuania, where the air was darkened by their numbers. In sonio 
places they were seen lying dead, heaped one upon another to tlie d(’j)th of 
four feet ; in others they covered the surface like a black cloth, the trees 
l)ent witli their weight, and the damage they did exceeded all computation.' 
At a later period, in Languedoc, when the sun become hot they took wing 
and fell upon the corn, devouring both leaf and ear, and that with sncii 
expedition that in three hours they would consume a wliole field. After 
having eaten up the eorn, they attacked the vines, the pulse, the willows, 
ami lastly the hemp, notwithstanding its bitterness.^ Sir 11. Davy informs 
us® that the French government in 1813 issued a decree wi ill a view to 
occasion the destruction of grasshoppers. _ 

Even this happy island, .so remarkably distinguished by its exemption 
from^o.st of those scourges to which other natioms are exposed, was once 

' Exod. X. 5. H, 1.5. 

* Hist. Nat. 1. xi. c. 2D, A Piuiilar law was enacted in Lomno.s by which cvoiy 
one was compiiled to biijjg n certain measure ot locusts anmially to the magistrate-. 
Plin. V/id, 

3 Oros. contra Pag. 1. v. c. % 4 Le«;.s« r, L. 247. note 46. 

Moum-t. 123. C liiu^rley, iii. 258, 

7 Phihs. TrcaijgMeC. 

« I ChcjnUtry, 233. 
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alarmed by the appearance of locusts. In 1748 they were observed here 
ill considerable numbers, but providentially they soon perished without 
j)roj)ai:ating. These were evidently stragi^lers from the vast swarms which 
in the preceding year did such inhnitc damage in Wallachia, Moldavia, 
Transylvania, Hungary and Poland. One of these swarms, which entered 
Transylvania in August, was several hundred fathoms in .width (at Vienna 
the breadth of one of them was three miles), and extended to so great a 
length as to be four hours in passing over the Red Tower j and such w'as 
its density that it totally intercepted the solar light, so that when they flew 
low one person could not see another at the distance of twenty paccsb 
A similar account has been given me by a friend of mine * long resident 
in India. He relates that when at Poonah he was witness to an immense 
army of locusts which ravaged the Mahratta country, and was supposed to 
come from Arabia (this, if correct, is a strong proof of their power to 
jjass the sea under favourable circumstances). The column they com- 
posed, my friend was intorincd, extended five hundred miles ; and so com- 
pact was it, when on the wing, that, like an eclipse, it completely hid the 
sun, so that no shadow was cast by any object, and some lofty tombs dis- 
tant I'roni lus resiilence not more than two hundred yards were rendered 
quite invisible. This was not the Locusla mi<^ratoria, but a red s[)ecies ; 
which circumstance much increased the horror of the scene ; for, cluster- 
ing upon the trees after they had stripped them of their foliage, they im- 
{) 5 irtod to them a sanguine hue. The peach was the last tree that they 
touched. 

Dr. Clarke, to give some idea of the infinite numbers of these animals, 
ionq)arcs them to a flight of snow' when the flakes are carried obliquely 
by tlie wind. They covered his carnage and horses, and the Tartars 
assert that people are sometimes suffocated by them. The whole face of 
r.aturc might have been described as covered by a living veil. They con- 
.sisted of two flii>lK4e.s, L. tntanen and miffra/oria ; the first is almost twice 
tin; size of the second, and, because it precedes it, is called by the Tartars 
liio herald or messenger.^ The account of another traveller, Mr. Bar- 
row, of their ravages in the southern parts of Africa (in 1784 and 1797) 
0 still more striking ; an area of nciirly two thoiisami s(|narc miles might 
!'C said literally to be covered hv them. When driven into the sea by a 
N.W. wind, they formed upon the shore for fifty miles a bank three or four 
feet oinh, and when the wind was S. E. the stench was so powerful as to 
he smelt at the distance of 1.70 miles. * 

From 1778 to 1780 the ein[)ire of Marocco was terribly devastated by 
them ; every green thing was eaten up, not even the bitter bark of the 
<^range and pomegranate escaping — a most dregful famine ensued. Tiic 
l^Qor were seen to wander over the country deriving a miserable subsist- 
ence from tile roots of plants ; and women and children followed the 
from whose dung they pickei| the undigesteil grains of barley, 
'vhich they devoured with avidity ; in oonseijuence of this, vast ninT#)ers 
I'erished. and the roads and .streets exhibited the unbiiricd carcasses of the 
dead. On this sitd occasion fathers sold their chihlrcn, and husbands 

I PMos, Trans, xlvi. <50. 

M.'jjor Moor, author of TTic Narrative of Captain Little's JJetncfmctift The Hindu 
^unthcoTiy &c. * 

^ Travels, i. 348. Travels, &c, 277. 
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their wives.^ When they visit a country, says Mr. Jackson, speaking o 
the same empire, it behoves every one to lay in provision for a tumine, foi 
they stay from three, to seven years. When they have devoured all otliei 
vegetables, they attack the trees, consuming first the leaves and then th( 
bark. From Mogador to Tangier, before the plague in 1799, the face o 
the earth was covered by them :--at that time a singular incident oc- 
curred at El Araiche. The whole regiort from the confines of the Saliarn 
was ravaged by them ; but on the other side of the river El Kos not one 
of them was to be seen, thotigh there was nothing to prevent their flyin:^ 
over it. Till then they had proceeded northward ; but upon arriving at 
^ its banks they turned to the east, so that all the country north of 1-^1 
Araiche was full of pulse, fruits, and grain — exhibiting a most striking 
contrast to the desolation of the adjoining district. At length they were 
all carried by a violent hurricane into the Western Ocean ; the shore, as 
in former instances, was covered by their carcasses, and a pestilence was 
caused by the horrid stench which they emittSd: but when this evil 
ceased, their devastations were followed by a most abundant crop. The 
Arabs of the Desert, “ whose hands are against every man,” * and who 
rejoice in tiie evil that befalls other nations, when they behold the clouds 
of locusts proceeding from the north, arc filled with gladness, anticipatin'; 
a general mortality, which they call FA-Khorc (the benediction) ; for, 
when a country is thus laid waste, they emerge from their arid deserts atul 
pitch their tents in the desolated plains. ^ — The neighbouring kingj^m ot 
Spain has often suffered from the ravages of locusts. So rccjj||tljy ih 
May, 18-11, an article in the Constitulionnil French newspaper lii^tcs 
follows : “ Such immense quantities of locusts have ap[)carcd thfe 3 *e^r i:i 
Spain that they threaten in some places entirely to ilcstroy the crops. uAt 
Daimiel, in the province of Ciudad-Real, three hundred person^ are con- 
stantly employed in collecting these destructive insects, and though the} 
destroy seventy or eighty sacks every day, they do not appear ^ dnuinisli. 
There is something frightful in the ap(>earance of these locusts^rocecdiiii; 
in divisions, some of which are a league in length and paces in 
breadth. It is sufficient if these terrible columns stop half ah hojir on 
any spot, for every thing growing on it — vines, olive-trees, and corn— -to 
be entirely destroyed. After they have passed, nothing reimfins but the 
large branches and the roots, which, being under ground, hi^e escaped 
their voracity.” And in a late we)rk of travels in the same Country we 
find the following passage “ During our ride (from Cordova to Seville), 
we observed a number of men advancing in Kkinnisliing order ! across the 
country, and thrashing the ground most savagely with long fiaiji, Ciiriou'' 
to know what could be the motives for this Xerxes-like trea^ient of ihf 
earth, returned out of the road to inspect their operationi, and foinid 
they were driving a swarm of locusts into a wide piece of spread O!. 
the ground some distance before them, wherein they were prisoners. 
These animals are about three times the size of an Englis^^asshopper 
They migrate from Africa, and their spring visit. s are very deSteictive. ; fei’ 
in a single night they will entirely eat up a field of corn.”^ ^ 

1 Soiithey;s Thahlay i. ITl. ^ 

* (Jen. xvi. 12, * Jackson’s Trm-vfsin f)!. 

^ Scott’s MAcarsiofti in th*‘ Mouniainn of JUirnda and tlranada, Awi waic 
Jopted fpj^tho destruction of these insects in so?ti« porU of 

dug the end of fields into wliich the arc cliivcn 

then u^.-troyed by throwing the earth upon 
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The noise the locms make when* engaged in the work of destruction 
has been compared to the sound of a flame of fire driven by the wind, and 
the effect of their bite to that of fire.^ The poet Southey has very 
strikingly described the noise produced by their flight and approach : — 

“ Onward they came, a dark continuous cloud 
Of congregated myriads numberless, 

The rushing of whose Avings was as the sound 
Of a broad river headlong in its course 
Plunged from a mountain summit, or the roar 
Of a wild ocean in the autumn storm, 

Shattering its billows on a shore of rocks! 

But no account of the appearance and ravages of these terrihlf! insects, 
ibr correctness and subliinity, comes near that of the prophet Joel, “ A 
clay of darkness and of gloominess, a day of clouds and of thick darl^ess, 
as the morning spread upon the mouiitaius; a great people and a sti^ng: 
there hath not been ever the like, neither shall be any more after it; even 
to the years of many generations. A fire devoureth before them, <md 
behind them a flame buriieth : the land is as the garden of Eden before 
them, and behind them a desolate wilderness ; yea, and nothing shall 
escape them. Like the noise of chariots-* on the tops of mountains shall 
they leaf), like the noise of a flame of fire that devoureth the stubble, as a 
strong people set in battle array. Before their faces the people shall be 
much pained ; all faces shall gatlic'r blackness. They shall run like mighty 
men ; they shall climb the wall like men of war ; and they shall march 
every one on Ids ways, and they shall not break their ranks; neither shall 
one thrust another; they shall walk cverv one in his path ; and when they 
i'all upon, the sword they shall not be wounded. They shall run to and 
fro in tht^city ; they shall run upon the wall; they shall climb up upon the 
houses ; they shall enter in at the windows like a thief. The earth shall 
uLiiike befdVc them, the heavens shall tremble : the sun and the moon shall 
1)0 dark, and the stars shall AvithdrjiAv their shining !’* The usual way in 
v.hich tliey are destroyed is also noticed hv flie prophet. “ I will remove 
•far olf from you the northern army, and will drive him into a land barren 
and desolate, with his face toward t1leea^l sea, and his hinder part toward 
the utujo»t sea, and his stink shall coira* up, and his ill savour shall come 
up, h( cause he hath done great things!” * 

1 think, after a serious consideration of :.ll these well-attested facts, 
when loeusjts contend with the two-legged destroyers of the human race 
for proud pre-cmijience in mischief, you will find it difficult to determine 
to which the palm should he decrcird ; and you will admire the propriety 
with which, in the above and other passages of Holy Writ, they are 
elected as ♦symbols of the great ravagers of the earth of our own species. 

In many of the above instances these devastators appear to have crosseil 
tlie seas, hut llasseUjuist asserts that they are not termed for siicli •ex- 
tensive flights. ** The grasshopper or locust,” says he, is not formed tor 
travelling over tlie sea, — it cannot fly far, hut must alight as soon as it 

' See Bochart, ///froznir. P. 1. iv. c. 5. 471, 475. 

* Sovitln v's Thiiahn, i. IG9. / ’* 

^ Of theVnd)olieal loc u.sts in the i* is An-l the smnm oi lae.r 

wirfga was oa tho sound oi chariots, ut runuing to battle,*’ i.v. IK 

* Joel, ii. 2—10. 20. 
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rises ; for one that camo on board us a hundred certainly were drowned. 
We observe in the months of May and June a number of these insects 
coming from the south, and directing their course to the northern shore ; 
they darken the sky like a thick cloud ; but scarcely have they quitted the 
shore, when they, who a moment l)efore ravaged and ruined the country , 
cover the surface of the sea with their dead bodies. By what instinct do 
these creatures undertake this dangerous flight ? Is it not the wise insti- 
tution of the Creator to destroy a dreadful plague to the country?”! 
Locusts, however, as wc have seen, take much longer flights than tliis 
author supposes them able to do. It is probable that their ability in this 
respect may depend a good deal upon their species, their age, and the 
state and direction of the wind ; for, as was the case with the Egyptian 
plague, 


« a pitchy cloud 

Of locusts warping on the eastern wind” 

may by a pow erful blast be carried over a broad river, or even the sea, 
from one country to another. This idea is strongly confirmed by an 
account, exhibiting internal marks of authenticity, which appeared in the 
Alexandria Herald^ an American newspaper ; in which it is stated, that at 
the distance of 200 miles from the Canary Islands, the nearest land, the 
ship Georgia, Capt. Stokes, from Lisbon to Savannah, while sailing with 
a fine breeze from the south-east, was, on the 2 1st of Nov. 1811, i at 
once becalmed. ** A light air afterwards sprung up from the north-cast, 
at which time there fell from the cloud an innumerable quantity of jUige 
grasshoppers, so as to cover the deck, the tops, and every part of imp 
they could alight upon. They did not appear in the least exhaust^*; oh 
the contrary, when an attempt was made to take hold of thcmji they 
instantly jumped, and endeavoured to elude being taken. The caftp, or a 
very light air, lasted fully an hour, and during the whole of the tifn^ these 
insects continued to fall upon the ship and surround her : sucli|s^» were 
within reach of the vessel alighted upon her ; but immense numbers fell 
into the sea, and were seen floating in masses Ijy the sides.” T\to bottles 
of them were preserved for inspection ; the insects were of a reddish hue, 
with red and grey speckled wings. It is clear from this accounli if it he 
admitted as authentic, that locusts can go far from land when the wind is 
strong, and likewise it seems eaually clear that in a calm they cannot 
support themselves in the air. The principal difficulty is, how thc^ locusts 
could make their way against the wind, which they must have adne if they 
came with the black cloud, as the words seem to intimate, f^erhaps this 
cloud was brought by a different current of air from that yyhich im- 
pelled the ship. A similar statement is given in the E»sex ( Mfcwclmsetts j 
^gitierf in an extract from a letter of the mate of the brifr Levant of 
Bostem, who writes, “ that after having encountered a severe on the 
l^h September (1839), when in lat. 18^ north, and the nearest land being 
over 4o0 miles, they were surrounded for two days by large swarms ot 
locusts of a large size ; and in the afternoon of tlie second day, in a squall 
from the north-west, the sky was completely black with Incm. They 
covered every part of the brig immedjately, sails, rigging, daUti, &c, Itia 


' V oyjage to thi 
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II little singular how they could have supported themselves in the air so 
long, ns there was no land to the north-west for several thousand miles. 
Two days afterwards, the weather being modenite, the brig sailed through 
swarms of them floating dead upon the waters.** ^ 

With respect to the course which the locusts pursue, Hasselquist has 
observed that they migrate in a direct meridian line from south to north, 
pa'^sing from the deserts of Arabia^ which is the great cradle of them, to 
Palestine, Syria, Caramania, Natolia, Bithynia, Constantinople, Poland, 
&c. — they never turn either to the east or to the west.® But this must be 
ii mistaken notion ; for those which Major Moor saw at Poonah, of which 
I have given an account above®, must have come due east. Mr. Jackson 
also noticed their course north of the line to be towards the south and 
Sparrman tells us that those south of the line migrate in the same 
direction.'’^ 

I fear that Ilasselquist’s question, — Could they not by fright, or some 
other method, be turned from their dreadful course, to steer for some 
river, and by that means be obliged to destroy themselves?® — must be 
answered in the negative. All such experiments, it is to be apprehended, 
would be about as effectual as sending an army, with all the apparatus of 
war, to take the field against them, as this author says is done in Syria, 
where the Bashaw' of Tripoli once raised a force of 4000 soldiers to fight 
the locusts, and very suniniaril)<ordered all to be hanged who, thinking it 
beneath them to waste their valour upon such pigmy foes, refused to join 
the party. I am, Ac. 

Xnt. Hist. vi. 527. The authenticity of the above accounts is fully proved 
by a lact nituticncd hy Mr. Darwin, — that a large grasshopper (Acrf/dlum) flew on 
board the when she was to windward of the Cape de Venl IsKands, and when 

the nearest jwint (»f land, not directly opposed to the trade-wind, was Cape IJlanco, 
on the west of Africa, 370 miles distant. (Journal in Voyatjes of the Adventure and 

Briyle, p. 186.) 

- Vai/aye to the lA^vant^ p. 1-16, 447, * See p. 127. 

* Tr\ivds, 54. '*• Travehy i. 306. 

> TraveU 455. - 7 Travels, 447. 
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LETTER VIIL 

INJURIES CAUSED BY INSECTS. 

INDIRECT INJURIES — C 07 lcIuJcd, 

I HAVE not yet arrived at the end of my catalogue of noxious insects. I 
have introduced you, indeed, to those that annoy man in his own person, 
in his domestic animals, in the produce of his fields, gardens, orchards, and 
forests; in a word, in every thing that is endued with the vital principle; 
but I have as yet said nothing of the injuries which he receives frojii them 
in that part of his property, consisting either of animal or vegetable matter, 
Jront which that principle is departed. And with these I shall conclude tl.'i . 
melancholy detail of evils inflicted upon us by the very animals I am 
enticing yon to study. The rest of my correspondence, I flatter mysell*, vvii! 
paint them in more inviting colours. 

The insects to wliicli I now allude mih" be divided into those that 
attack and injure our food, our drugs and medicines, oiir clothes, om 
houses and furniture, our timber, and even the objects of onr studies and 
amusements. 

Various arc those that attempt to share our food with us. Flour and 
meal arc eaten by the grub of Tcuehrio molilor^ best known by the name of 
the nicaUworm, which will remain in it two years before it goes irrto its 
state of inactivity : — its ravages, however, are tiot confined to flour alone, 
for it will eat any thing inadi? of that article, Midi as bread, cakes, ami tim 
like. Old flour is also very apt to be infested by a mite {Arams jUrinw)} 
In long voyages tiie biscuit sometimes so swarms with the weevil ami 
another beetle (Drrmestes panicens L.), that they are s\vall#we(l . 
every mouthful ; and even the ground peas so afumml with these liitlo 
vermin that a .spoonful of soup cannot be taken lre(‘ from thein.^ Bread is 
also devoured by Tro^osita carahoides^ a larger beet le before alluded to. 

Every one is aware that our animal fliod suffers still more than oiir 
farinaceous from insects ; but perhaps you would not expt.rt tfiat oin* 
hams, bacon, and dried meats should have their peculiar beetle. \€‘t so if 
is; and this beetle {Deruustes lardariuji)^ vvIum) a grub, sometimes coniinit^ 

^ Amwn. Acad. iii. ?t\o. 

~ .Snarriiian, i. 'IhU insert, f)y Swrdidi catomolngi^tf', i*: to boa 

species of Anohiuni T. { l*tinu^ L.); but ibr spr.riinen preserved in the biinuMn 
cabiii'-'t is Silpha ronpu of lllr. Marslaiin {Ccumda fieclorolis Meg.). A Siuall bioi ■ 
of thr first family of Cnjidojdtiojiui <iyllonh;il swarms oticu in tJie ship biscuit, ac * 
may probably be th<- im.rct Sparrman lo ro romplaius of under the luuiio of Dmius- 
tfis pifniceiLs, it is proljable, lumrv.T, tliat tlu^rj is a mistake as to the ,s|K!t;inicii i'! 
the Linncan < ai.dnet, as Jiere is no doubt that Anohlum pnntrrum Stephotts 'y ry 
injurious to biscuit, (*f wliirii Mr. Kaddon exhibited to the Knloiiioloja^cal ' 
several perforatetl in all directions by tin: larva; of this inseet, which, striAige m ’ 
he foiunl to f'*o I also on Cay ;:me pe[>pcr. (JImns. lUni. tSou. Land, u - 

ik proc. Ixxi y i- c 
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jrreat devastation in them , as does that of another described by De Geer 
under the name of Tcnebrio lardarhis} How miicli our fresh meat of all 
kinds, our poultry and fish, are exposed to the flesh-fly, whose maggots 
^\ ill turn us disgusted from our tables, if we do not carefully guard these 
articles from being blown by them, you well know; — and assailants more 
violent, hornets, wasps, and the great rove-bcetle {Crcophilus maxillosus), 
if butchers do not protect their shambles, will cairy off* no inconsiderable 
portion of their meat. A small cockroach (Jilatta lapponica)^ which 1 
have taken upon our eastern coast, swarms in the huts of the Laplanders, 
and will sometimes annihilate in a single day, a work in which a carrion- 
bcctlc (Si/p/ia hpponica) joins, their whole stock of dried fish.^ The 
(juantity of sugar that flics and wasps will devour if they can come at it, 
especially the latter, the diminutive size of the creatures considered, is 
astonishing in one year long ago, when sugar was much cheaper than 
it is now, a tradesman told me he calculated his loss, by the wasps alone, 
•at twenty pounds. A singular spectacle is cxliibitcd in India (so Captain 
(irreen relates) by a small red ant with a black bead. They march in long 
files, about three abreast, to any place where sugar is kept ; and when 
they are saturated, return in the same order, but by a different route. If 
{he sugar, upon vvliicli they are busy, be carried into the sun, they 
iiimiediatcly desert it. What is very extraordinary, these ants arc also 
Ibnd of oil. Sw eetmeats and preserves arc vcry^ubject to be attacked by 
a minute oblong transparent mite with very short legs and without any 
iiair upon its body. Our butter and lard arc stated to be eaten by the 
i..\t(,Tpillar of a moth (^Agloasn pi)^g;ninnris). Ti/ropfiaga’'^ casci, the parent 
ilv-of the jumping cheese maggot, loses no opportunity, we know, of laying 
its eggs in our fresh and when they get dry and old the mite 

(Arunut siro) settles her colonics in them, which multiply incredibly. Other 
^^lbstimccs, more unlikely, do not escape from our pigmy depredators. 
Thus Hcauinur tells us of a little moth whose larva feeds upon chocolate, 
ebserving very justly that this could not have bcL*n its original food."* 
lM)th a moth aral a beetle {Sph\i7uiH Jhinwutaniis ?) were detected by 
Leeuwenhoek preying upon two of our apices, the mace and the mitmcg."’ 
The maggots of a fly (^Drosopltila ccllaris) arc foir.id in vinegar, in the 
iiiatmfat tories of which the perfect insects swarm in incredible numbers; 
otlK « s I have found in wine, whicli turn to a minute fly, of a yellow colour, 
witli dark eyes and abtlomcn, which, though near Anthompia as to its 
wings, appears to belong to a distinct genus not published by Meigen, 
which in my M^. stands under the name of Oinopota ventralis^ ; andsome- 

* De Grcr, v. 40. This insect aj>pear3 nearly ndated to Mr. Marshain's Cor- 
tli firla puUa IS, i. 11. M. ; Latridius poraitus llcrbst), if it be nut the same 
insert. 

* Awern. Acad. iii. 

^ This name has lon^ been j;ivcn to this insect, and the characters of the genus 
were, drawn by Mr. Cnrti.s before the publication of Meigen’s lirth volume (in 
which the gemi.s is called yVoyVif/u) ; it is therelbrc retained. (See Curtin, A^rit* 
Aint. t, 120.) 

* lleaum, iii. 270. * Leeuwenh. EviA, 0:h 

^ Though our foreign wines, after being deposited in bottles in our cellars, would 
‘‘•eein secure from tho attacks of insects, a friend of S. S. S.-nmders, Ksq., foinui, on 
icmeving his block from one cclK'ir to another, th;^ the corks of uiany of the Lotties 
•Jit, I so eaten us to let the wine leak out. The authors of this mischict setun fp 

have been chiefly cockroaches, which liatl gnawed off the cork-s of the claret only so 

K 3 
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times even water in the casks of ships, in long voyages, so abounds witli 
larvae of this tribe as to render it extremely disgusting. Browne, in his 
History of Jamaica, mentions an ant (^Formica omnivora L.), probably be- 
longing to Mt/rmlca^ that consumes or spoils all kinds of food ; which 
perhaps may be the same species that has been observed in Ceylon hv 
l^rcival, and is described by him as inhabiting dwelling-houses, anil 
speedily devouring every thing it can meet with. If at table any one drops 
a piece of bread, or ot other food, it instantly ap|)cars in motion as if 
animatefd, from the vast number of these creatures that fasten upon it in 
order to carry it olF. They can be kept, he tells us, by no contrivance 
from invading the table, and settling in swarms on the bread, sugar, and 
such things as they like. It is not uncommon to see a cup of tea, upon 
being poured out, completely covered with these creatures, and floating 
dead upon it like a scum.' 

In some countries the number of flics and other insects that enter the 
house in search of food, or allured by the light, is so great as to spoil the 
comfort of almost every meal. We are told that during the rainy season 
in India, insects of all descriptions are so incredibly numerous, and so 
busy every where, that it is often absolutely necessary to remove the lights 
from the supper table: — were this not done, moths, flies, hugs, beetles, 
and the like, would be attracted in such numbers as to extinguish them 
entirely. When the lights are retained on the table, in some places they 
are put into glass cylindefs, which St. PUjrrc tells us is the custom in the 
Island of Mauritius^ ; in others the candlesticks are placed in sowp plates, 
into which the insects are precipitated and tlrowned. Nothing 6iin excccvl 
the irritation caused by the stinking bugs when they get into the hair, or 
between the linen and the body; and if they he bruised upon it the skia 
comes ofl'.^ To use the language of a poet of the Indies from whom some 
of the above facts arc selected, — 

“ On every dish the booming beetle fall?, 

TIic cockroaeli plays, or caterpillar crawls : 

A thousand sliapcs of variegated hues 
Para-le the table or inspect the stew*. 

To living walls the swanuing hundreds stick, 

Or court a dainty meal, the oily wide : 

Heaps over heaps their slimy Indies drench, 

Out go the lamps with suffocating stench. 

\Vheu hideous insects every' plate delile, 

The laugh how empty and how forced the smile 


far as they were unimpregnated with the wdne ; but finding the sweet tlavour of tb»- 
Persian shiraz and old bock more to their taste, had encroached upon the c(»rks 
these so deeply as to allow the wine to escape. A fe.w individuals of. two lainute 
beetles Cri/ptnphagus cellaris and MycaUm hhta^ a minute Atrtyj^ Ikf’ 

nariua, were found on the corroded corks, but seem more likoly to have been 
attracted bv the oozing wine than to have originally caused th^ datn^gv. (Tnoo. 
Ent. Soc» Land, i. proc. Iv.) Mr. 'J'liwaitcs suggests that Blap$ nmrlisat^a M more 
likely to have eaten the corks tliaii 'ockroaclics, which do lyot usually' freqiu nl 
cellars, whereas l^e former aro found very generally in those 6t Bristol ; aiid, as bo 
has observed the stoinach of the individuids of these insects wlfleh he dissected to be 
filled with what seemed saw-dust, they may probably alsd e4t C0rks, wdiii^ indcr l 
he found they' did on putting liiem into a box along with the jnsMts. 
t Ceylon, 307. ^ 3 &c. 72, 

^ Williamson’s East Lidir Vade Mecum, 4 a Eom, So. 



INDIRECT INJURIES CAUSED BY INSECTS. 135 


Drugs aad medicines also, though often so nauseous to us, form occa- 
sionally part of the food of insects. A small beetle (^Sinodendrum 2 ^usillum ') 
tats the roots of rhubarb, in which I detected it in the East Indian Com* 
pany’s warehouses. Opium is a dainty morccaii to the white ants*; — and, 
what is more extraordinary, Amhiunt paniceum^ has been known to devour 
the blister-beetle (Canl/iam vesicatoria)^ and even, as has been already 
observed, Cayenne pepper. Swammerdam amongst his treasures mentions 
“ a detestable beetle,” produced from a worm that eats the r#ots of gin- 
seng; and he likewise notices another, the larva of which devours the bag 
of the inusk.'^ The cochineal, at Rio de Janeiro, is the prey of an insect 
resembling an Ichneumon, but furnished with only two wings; its station 

ill the cotton that envelops the Coccus, Previous to its assumption of 
the pupa, it ejects a large globule of pure red colouring matter.* And 
l.istly, the Coccus that produces the lac (6'. laced) is, we are told, devoured 
by various insects.® 

Perhaps you imagine that these universal destroyers spare at least our 
;^iirmcnts, in which you may at first conceive there can be nothing very 
tempting to excite even the appetite of an insect. Your housekeeper, 
liowever, would probably tell you a different story, and enlarge upon the 
trouble and pains it costs her to guard those under her care against the 
ravages of the moths. Upon further impiiry yon would find tliat nothing 
made of wool, whether cloth or stuff, comes amiss to them. There arc* 
nveijpccics described by Linne, which are more or less engaged in this 
work ; — Tinea vcstianc/la^ iajKdzclla^ judlioncllay Lavcnia sarcitcllay and 
'hdlcria mcllonclla. Of the first we have no particular history, except that 
li^destroys garments in the summer; but of the others llcaiiumr has 
given a complete one. T, lapctzclla^ or the tapestry moth, not uncommon 
ill oiir houses, is most injurious to the lining of carriages, which arc more 
exposed to the air than the furniture of our apartments. These do not 
t onstruct a moveable habitation like the common species, but. eating their 
lay in the thickness of the cloth, w eave themselves silken galleries in 

hich they reside, and which they render close and w arm by covering them 
with some of the eroded wool.^ T, j^liioncUa is a most destructive insect; 
and ladies have often to deplore the ravages which it commits in their 
valuable furs, whether made up into muffs or tippets. It pays no more 
icspect to tin? regal ermine than to the woollen liabilimcnts of the poor; 
its proper food, indeed, being hair, though it devours both wool anil fur. 
This species, if hard pressed by hunger, will even cat horse-hair, and make 
its habitation, a niovcalile bouse or case in which it travels from place to 
place, of this untractable material. These little creatures will shave the 
hair from a skin as neatly and cloudy as if a razor had been employed,^ 
The most iijjtural food of the next sficcies, L. sarcitcUa^ is wool ; but in 

^ Ptinus piceus Marsh. 

* On examining ninety-two chests of o/Www, i-.'rt of the cargo save.l the 
Cliarlton, previously to reshipping them from C^iirtagong for China, tliirtcfii 
w{*re found to be full of white ants, which had almost W’holly deviMirctl tlie 
f^’tiiini. (Article from Chittaqong, JVov. 1812, h one of the Xttrspa/ters, Jnht 81 

ISia.) ^ 

* Plinus rultellm Marsh. ^ Xat, i. 125. b. 12i). a. 

* Geo. Staunton’s Vou. 8vo. 189. ® Kerr iji Phihs. Trans. 

^ Kuauui. ill. 260. " ^ Ibid. 59. 
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case of necessity it will eat fur and hair. To woollen cloths or stuffs it 
often does incredible injury, especially if they are not kept dry and well 
aired.^^ Of the devastation conunitted by Galleria mellonclla in, our bee- 
hives ! have before given you an account : to this I must here add, that if 
it cannot come at wax, it will content itself with woollen cloth, leath^, j r 
even paper.^ Mr. Curtis found the grub of a beetle (Plmis /wr) in m 
old coat, which it devoured, making holes and channels in it ; aii^ano^r 
insect of ffte same order (Aflagotns pellio)^ Linne tells us, will sometimes 
entirely strip a fur garment of its hair.® A small hectic of the Capricorn 
tribe (Callidium pijgmcciim Fabr.) 1 have good reason to believe devours 
leather, since I have found it abundant in old shoes.** 

Next to oiir garments, our houses and buildings, which shelter us and 
our property from the inclemency and injuries of the atmosphere, are of 
consequence to us ; yet these, solid and substantial as they appear, are 
not secure from the attack of insects; and even our furniiiire often suffcTs 
from them. A great part of our comfort within doors de[)ends upon oar 
apartments being kept clean and neat. Spiders by their webs, which they 
suspend in every angle, and dies by their excrements, which they scattir 
indiscriminately upon every tiling, interfere witli tliis comfort; and add 
much to the business of our servants, liven ants will sometimes plant 
their colonies in our kitchens (I have known the horse- ant, Formica rufa, 
do this), and are not easily expelled.^ Those of Sierra Leone, as I was 
once informed by the learned Prolcssor Afzelins, make their w ay by millioib 
through the houses. They resolutely pursue a straight course ; and neither 
buildings nor rivers, even though myriads perish in the attempt, c|in divert 
them from it. Several tribes of insects seek their food in the tin)ber em- 
ployed in our houses, buildings, gates or fences, or made up into furniture. 
The large oaken beams, w hich, according to the old mode of biiihling, 
support the joists of the upper floors in the houses at Brussds, as I had 
an opportunity of observing wdien there in 183f», have ol’ten their extre- 
mities so eaten away like a iioncycomb by the larvae of a beetle (Anohintn 
tesse/latnnij some of the dea<i perfect insects of which I found in their 
holes ), that it is necessary to re[)laccthem at great expense to prevent the 
floors coming down ; and 1 subsequently saw beams similarly attacked 
which had been removed from houses at Antwer[).’‘’ INI. Audouin has laid 
before the French Academy an account of the injury done by Tcrmca Inch 
fu^vs to the wootl-work of biiiUlincs at Rochefort and La iWcliellc ; ami 
of that of the new galleries of the Museum of Natural History at Paris by 
the larva of a small beetle (^Lpetus raualiculatus Fab.), whidi feeds on tbe 

ii • 

1 Keaum. iii. 42. 2 Ibid. 2.57. 3 JltW. 340. 

^ Hides and .skins are atta(ketl bv several species of JJerme^tes^ whieh firi 
sometimes so injurious in the large skin wareljou.ses of London, that the nur 
chants offered as u reward for an available remedy. (Westwoml, 

Clans. Ins. i. p. 1.58.) 

3 Within the last few years, a very minute yellow ant (Myrmicn doimstUd 
Shuc'kard) law bfconie a grtat pest in many houses in brigllton,' Lomlon, lui'l 
Liverpool; in some cases to so grea*^ an extent as to cause th© lHliCU|)ant.s to leave 
them. l.ir. bostoek was obliged to replace the floor ofhi.s 
they swarmed in incredibi ; jmmbers, by a new one resting tiles imbcaltied in 
cement.^^^a/w. Ent Soc. Load, ii. Cb’proc. li. Hi.; ShuckiMfijbia May. Nat. Hist. 

dptlii^in Trans, Ent. Soc, Land, li. proc. x. 
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snpwood, in which its eggs had probably been deposited before the wood 
was worked up.^ Of one of the timber-eating beetles {Anohium pertinax) 
Linne complains **ferebravit et destruxit sedilia and f can renew 

the same complaint against A. striatitin^ which not only has destroyed my 
chairs, but also picture-frames, and has |)erforated in every direction the 
deal floor of my chamber, from which it annually emerges through little 
round apertures in great numbers. The utility of entomological knowledge 
ill econopics was strikingly exemplified when the great naturalist just 
mentioned, at>the desire of the King of Sweden, traced out the cause of 
ilie destruction of the oak-timber in the royal dock-yards ; and, having 
detected thediirking culprit under the form of a beetle (Lymexylon navalc), 
by directing tho timber to be immersed during the time of the metamor- 
phosis of that insect and its season of oviposition, furnished a remedy 
which effectually securjcd it from its future attacks.® No Coleopterous 
insects are more singular than those that belong to the genus Paussns L, ; 
and one of them, at least, remarkable, it is said, for emitting a phosphoric 
I!}j;ht from the globes of its anteniue, is also a timber-feeder'* ; and the genus 
Tn/poxi^kniy many species of Crahro^ Kumeiics j)ar whim ^ Latreille’s genera 
Xylnvopfi, Chelosioma^ Hvriadcs, J/egrtc/f/Ve, and Anihrophom (all separated 
iVoni Apia L.), perforate posts and rails and other timber, to form cells for 
rheir young.^ 

The Linnean carder Aptcra furnishes another timber-eating insect, a kind 
of wood-louse (^Lmnoria terebrans of Dr. Leach), which though scarcely 
an eighth of the size of the common one, in point of rapidity of execution 

eiiis to surpass all its European brethren, and in many cases may be pro- 
. (active of more serious injury than any of them, since it attacks the wood- 
work of piers and jetties constructed in salt water, and so cflcctually as to 
threaten the rapid destruction of those in which it has established itself. 
In December, 181o, I was favoured by Cburles Lutwidge, Estj. of Hull, 
with specimens of wood from the piers at Bridlington Quay, which wofully 
c mfirm the fears entertained of their total ruin by the hosts of thes^ pigmy 
'>vailants that have made good a lodgment iii them, and which, though not 
to big as a grain of rice, ply their masticatory organs with such assiduity 
c.s to have reduced great part of tlie wood-work which constitutes their 
loot! into a state rcsenihliiig honeycomb. One specimen was a portion of 
a three-inch fir plank nailed to the North Pier about three years before, 
which is crumbled away to less than an inch in thickness — in fact, de- 
ducting the space occupied by the cells, which cover both surface as 
closely as possible, barely half an inch of solid w'ood is left ; and thAgh 
its progress is slower in oak, that wood is equally liable to be attackedby 
it.'’ If this insect were easily introduced to new' stations, it might soon 
i'rovc asdesi/uctivc to our jetties as the Teredo navalis to those of Holland, 
iinJ induce the necessity of substituting stone for wood universally, what- 

* Guorin-M(fn©viU<», Herne Znolog. IS-IO, p. 151. - Si/st. ynf. *2. 

® IntroAnctinn to Hotontj^ Pref xv. 

in Unn. Tram. iv. ‘jiil. 

® Kirby, Mon. Ap. Any. i. lo’i, IIM. LatreilU*. Gen. iv. U»l^ — . 

® Sco the clabor.ito nieinoir of Mr. Coldstream in AWi/i. Xao Ph'd. Jonrn. April 
b^31; remarks on this irjsott bv the Lev. F. W. Hope in 7ro«.<. Ent. Soe. Lond. i. 

also by Dr. Moore, in Slag, of A'nt. Hist. N.S. ii. ‘bbi., wlu> states that its iji- 
j'lrious elVeets have been known at least forty years in the harbour at I’lynioutli, 
^'here it is called tlie “ gribble.” 
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ever the expense: but Imppily it seems endowed with very limited powers 
of migration ; for, though it has spread along both the South and Ea^t 
Piers of Bridlington harbour, it has not yet, as Mr. Liitwidge informs me' 
reached the dolphin nor an insulated jetty within the harbour. No other 
remedy against its attacks is known than that of keeping the wood free 
from salt water lor three or four days, in which case it dies ; but this 
method, it is obvious, can be rarely applicable.^ ’ ji 

How dear are their books, their cabinets of the various pgRuctions ot 
nature, and their collections of prints and other works of science, 

to the learned, the scientific, and the virtuosi ! Even jape precious 
treasures have their insect enemies. The larva of AghslK pm^uinalm^ 
whose ravages in another quarter 1 have noticed before establish 
itself upon the binding of a book, anti spinning a robe, wh^ it covers 
with its own excrement ^ will do it no little injury; as also dc>cs a minute 
beetle of the family of Scolytidcc (^Hypothmemus cruditus Weatw.), which 
Mr. Westwood found burrowing in considerable numbers in tlie same 
situation.* A mite (jChcijlctus truddus) cats the paste that^istens the 
paper over the edges of the binding, and so loosens it.^ 
observed the caterpillar of another little moth, of which^j^^y not ascer- 
tained the species, that takes its station in damp old bo^ll^ betwesp the 
leaves, and there commits great ravages; and many a bf£^*letter rarity, 
which in these days of Bibliomania would have been value4f|^ itfe>cight 
in gold, has been snatched by these destroyers from the hainils »baok- 
collectors. The little wood-boring beetles before mentioned ig^bhn}t 
pertina.v and striatum) also attack books, and will even l^e|ffirough 
several volumes. M. Peignot mentions an instance wherqff^m public 
library but little frequented, twenty^svven folio volumes were in 

a straight line by the same insect (probably one of these spcqje^fci sucfi 
a manner that, on passing a string through the perfectly roupd Hie iniuli 
by it these twenty-seven volumes could be raised at once.® Tl^aniuials 
last inifentioued also destroy prints and drawings, whether framM or pre- 


served m a portefeuillc, and even paintings ; it appearing 1‘roipli parlia- 
mentary report on the state of the paintings in the National (hillerv, 
and .subsequent observations of M. Waagen, that the paste npfpetl to the 
canvas of the fine picture of the Raising of Lazarus, by S^^tian tlel 
Pionibo, has been so attacked by the larvae of an insect, to be 

Anobium paniccum') that its destruction is to be feared ji’ sdiiie remedy 
ca^ot be found. The same insect has done considerable injury, as wo 
ll||||| from Mr. Holme, to the Arabic manuscripts in J'ainbridgo 


1 In order to ascertain how far/ji/rc sea water is essentuil to thisd 
sequently what danger exi.sts of its being introduced into thewoo<i-Wj 
and piers communicating with our salt-water rivers, as at Hull, Lii 
Ipswicli, &c., where it might be fiir more injurious than even on t| 
since December 15lh, 1815, when Mr. laitwidge was so kind ^ to fia 
piece of oak full of the in.sects in a living state, poured a w eak solul 
salt over the w'ood cverv otlicr dav, ;ts to keep the insects coriM 
examining it this day(f‘eb. .5th, IhlG) 1 found them alive; and, 
them in as good health as in their natural habitat, numbers Iim 
themselve.s in a piece of f r-w(X)d which I nailed to the oak, and htH 
interval, and in winter too, b >rcd many cells in it. 

* See p. i-Vd. 5 Heaura. iii. 270. S 

^ TmuM. Ent. Soc. Lond. i. 84. * Schrank, Enum. Ins- 

® fntrod, to Ei dwjraphy, i. 311. 
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library broii;?Iit from Cairo by BuvckhardtJ Our collections of qiiadru- 
birds, insects, and plants have likewise several terrible insect enemies, 
ivhich, without pity or remorse, often destroy or mutilate our most highly 
prized specimens. Plinus far and Anthreiius musoiorum, two minute beetles, 
are amongst the worst ; especially the latter, whose singular gliding larva, 
when once it gets amongst them, makes astonishing havoc, the birds soon 
shedding l^eir feathers, and the insects falling to pieces. Mr. W. S. MacLeay 
informs rne that at the Havana it is exceedingly difficult to preserve 
insects, ^c., as the ants devour every thing. One of the worst plagues of 
the entomologist is a mite (Acaras destructor Schrank) ; this, if his spe- 
cimens be at all damp, eats up all the muscular parts {Caniharls vmentoria 
being almost the only insect that is not to its taste), and thus entirely 
destroys them. If spiders by any means get amongst them, they w ill <lo 
no little mischief. — Some I have observed to be ilevourcd by a minute 
moth, perhaps Tinea insectella’^ ; and in the posterior thighs of a species of 
Loensta from China I once found, one in each thigh, a small beetle con- 
<jcncroiis with Anthcrophagus pfdlens^ that had devoured the interior. It is, 
1 believe, either Acnrm destructor or Cheyleius eruditus that eats the gum 
employed to fastc'if down dried plants. 

There are” other ihsects which do not confine themselves to one or two 
articles, but makc ii general and indiscriminate attack upon our dead stock. 
Ulloa mentions one peculiar to Carthagena, called there the comegen, 
which hcvdescribes as a kind of moth or maggot so minute as to be scarcely 
visible to^thfl: naked eye.® This destroys, says he, the furniture of houses, 
parlicularly'4llTl|irids of hangings, whether of cloth, linen or silk, gold or 
silver dl!' bibe ; in short, every thing except solid metal. It w ill in n 
sindc night ruin all the goods of a warehouse in which it has got looting, 
reducing bales ofinerchaudise to dust without altering their appearance, so 
that the mischief is not perceived till they come to be handled.^ If wc 
make some deduction from this account for exaggeration, still the amount 
of damage will be very considerable. 

There are three kinds of insects better known, to wdiosc ravages, as 
inost prominent and celebrated. I shall last call your attention, The in- 
sects 1 mean are the cock-roach (Blattn orientalist the house-cricket 
{iinjllus domestiemt and the various .species of white ants {Termes). The 
last of these, most fortunately for us, are not yet naturalised. 

The cock-roachcs hate the light, at least the kind that is most abundant 
in Britain (for 2?. gcrmanica^ which abounds in some houses, is bolder, 
making its appearance in the day, and running up the walls and over the 
tables, to the great annoyance of the inhabitants), and never come forth 
from their hiding-places till the lights are removed or extinguished. In the 
London houses, especially on the ground-floor, they are most abundant, 
and consume (ivery thing they can find, flour, bread, meat, clothes, and even 
^-hoes,® As soon as light, natural or artificial, reappears, they all scamper 
off us fast us they can, and vanish in an instant. These pests are not 

^ Tnins, Enf, Soc. Land. ii. proo. xlii. xliii. ; proc. 18. ix. 

® Atroftos puisatorius doiiA iimcli iniscliicf bydtn ouring the more <lolicute parts 
^»r ininuto insects in collections in which camphor or some other iuscctiuige is 
aot kept. 

. ^ It appears from Humboldt YoircftVf, B. T. v. 110.) that the di'struc- 

tive in.sects called by this name are 2 V#’Wm7cs. , 

* UUoa, i. C7. ^ Ameen, Acad. iii. 31o. 
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indigenous here, and perhaps nowhere in Europe, but are one of the evils 
which commerce has imported ; and wc may tliink ourselves well off that ^ 
others of the larger species of the genus have not been introduced in the 
same way — as, fbr instance, Blntta gi^antea, a native of Asia, Africa, atid 
America, many times the size of the common one, wdiich, not content with | 
devouring nieat, clothes, and books, even attacks persons in ^ir sleep, j 
and the extremities of the dead and dying.^ ^ 

The house-cricket may perhaps be deemed a still more annoying insect 
than the common cock-roach, adding an incessant noise to Its ravages ; 
since, although for a sliort time, it may not be unpleasant to hear 

“ the cricket chirrup in the hearth,’* 

so constant a din every evening must very much interrupt comfort ami 
conversation. Tliese garrulous animals, which live in a kind of artificial 
torrid zone, are very thirsty souls, amd are frequeutly found drojurned in 
pans of water, milk, broth, and the like. Whatever is moist, .erien stock, 
ings or linen hung out to dry, is to them a bojinc bouchc ; th|g' eat the 
jfcummings of pots, yeast, crumbs of bread, and even sal^fb^^ttuy thine 
within their reach. .Sometimes they arc so alunulant in houfies as to 
become absolute pests, flying into the candles and into people’s iace9» 

At Ciiddapa, in the ceded districts to the nortliward of Mysore, Captain 
Green was much annoyed by a jumping insect, which, from Ind^^^'eHption, 

I should take for the larva of a species of cricket. They wefiej: of a dnn 
colour, and from half to three-fourths of an inch in length. TJiejf abounded 
at night, and were very injurious to papers and books, which tljpegr both dis. 
coloured and ilevourcd ; leather also was eaten by them. Such was flieir 
boldness arul avidity, that they attacked the exposed parts of thfi body when 
you were asleep, nibbling the ends of the fingers, particularly tjteskin undtT 
the nails, which was only discoverable by a slight soreness thj|;il!Jsncce('(lc'cl. 
feio great was their agility that they could seldom be caught or crtisJied. ilicv 
were a mute insect, but probably the imago would rueike noisaouougli. 

lint the irh'Uc a/t/.iy wherever they prevail, arc a still worse plague than 
cither of these insects — they are the great calamity, as Linnc terms thciii, 
of both the Indies. When they find their way into houses or Avarehouscs, 
nothing less liard than rnetal or glass escapes their ravages. Their favourite 
food, however, is wood of all kinds, except the teak (Tt efomt gt'nmiis) and 
iron-wood (Sidcroxi/Zon ), which are the only sorts known tiiat they uili 
not touch*; and so infinite are the multitudes of the assailants, and such 
is the excellence of their tools, that all the lindier-work of a .sjmcioiis 
apartment is often destroyed by them in a few nights. Exteriorly, how- 
ever, every thing appears as if untouched ; for these wary depredators, and 
this is what constitutes the greatest singularity nf their history, carry on 
all their operations by sap and mine, destroying first tho /imside of solid 

^ Drury’s Insects, iii. Preface. / 

* It is not its luddiit'ss that pr .tc^'ts the teak, as the Asiatic 'Vetikiles attack fii?* 
num Vit®, but probably some ffssential oil flisagrcrable to theifirwith ^Yhich it i' 

, iinpregnatiid. I'his is the uiurc likely, since they will eat it wIm it is old and lia' 
been long exposed to the Hjr. Tannin has been conjectarod the protect in.M 

siibstanwy bet erroneously, leather of every kind is dovouiiii.Jhy tlwin. ('' ‘1* 
Indut Viuln }hnum, ii. 6<).) jfis its hardness pl|blUy that protn ts 
Jlio from the .V* rium 'Termites. (Snieatlnnaa in „ Trans. 



INDIRECT INJURIES CAUSED BY INSECTS. 


141 


ubstances, and scarcely ever attacking their outside, until first'they have 
oncealeil it and their operations with a coat of* clay. A general siiiiilarity * 
iins through the proceedings of the whole tribe ; but the large African 
pecies (callcil by Siueathinan Termes bellicosns)^ T. fafalisy is the most 
annidable. These insects live in large clay nests, from whence they 
ixcavate tunnels all round, often to the extent of several hundred feet; 
ioiii thQ|||they will descend a considerable dei)th below the foundation of 
I house, and rise ai'ain through the floors ; or, boring through the posts 
ind supports of the building, enter the roof, and construct there their 
;allcries in various directions. If a post be a convenient path to the roof, 

)!• lias any weight to support, which how they discover is not easily con- 
ectured, they will fill it with their mortar, leaving only a track-way for 
hcinselves ; and thus, as it were, convert it from wood into stone as hard 
IS many kinds of freestone. In this manner they soon destroy houses, 
iiid sometimes even whole villages when deserted by their inhabitants, so 
lint in two or three years not a vestige of them w ill remain. 

These insiilious insects arc not less expeditions in destroying the 
,\junscotf^ig, shelves, and other fixtures of a house, than the house itself. 
^Vilh the most consummate art and skill they cat away llic inside of what 
hey attack, except a few fibres here and there, which exactly suffice to 
xcep the tw'o sides, or top and bottom, connected, so as to retain tlie 
i[)pearauce of ^solidity after the reality is gone; and all tlie while they 
L'.m'fully avoid |)crforating the surface, unless a book or any other thing that 
;cniptvS them should he standing upon it. Kamipfer, speaking of the white 
mis of Jajiau, gives a remarkable instance of the rapidity with which these 
iiiners proctx'd. Ufion rising one morning he observed that one of their 
;:alleries of the thickness of his little finger had been finmied across his 
ta!)lc; and upon a further examination he found that they had hored a 
[lassagc of thaf'“ilnckue>s up one foot of the table, formed a gallery across 
it. and then pierced down another foot into the floor: all this \sas done in 
the few hours that intervened between his retiring to rest and his rising.^ 
They iiiiike their way also with the greatest ease into trunks and boxes, 
even though made ol’ mahogany, and destroy papi rs and every thing they 
contain, constnictiiig their galleries, and sometimes taking up their aiiode 
in them, lienee, as lliunholdt informs ns, ihrongliout all the warmer parts 
of e'’uinoctial Ainericn, where t^ese and other destructive ins(*cts abound, 
it is infinitely rare to find papers which go fifty or sixty 3 ears back.- In 
one night tliey will devour all the hoots and shoes that are left in their 
wny; cloth, linen, or hooks are e(|ii:illy to their taste; hut they will not 
cat cotton, as Captain (ireen informs me. 1 myself liave to dc[)lore that 
they entirely consumed a collection of insects made for me by a friend in 
India, more '^specially as it sickened him of the employment. In a word, 
scarcely any thing, as I said before, hut metal or stone comes ami. s to 
tliein. ^imeatliman relates that a party of them once took a lancv to 
n pipe of fine old Madeira, not for the sake o die w ine, almost the whole 
nt' which they let out, hut of tlie staves, which, howe.er I suppose were 
^itroiigly iiuhiied with it, and perhaps on that account were lu^t less to the ‘ 
taste of our epicure IWntilrs, Having left a compound microscope in a 
Warehouse at Tobago for a few months, on his return lie found that a colony 
a sniall species of white ant had t^stal)li;.lied thmuselves in it, and had 

^ •Japany ii. l’J7. 


2 rolAkal Kmifi on Neir Snahit iv. Ida. 
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^ devoured most of the wood-work, leaving little besides the metal am] 
glasses.^ A shorter period sufficed for their demolition of some of 
Mr. Forbes’s furniture. l)n surveying a room which had been locked Uf)<! 
during an absence of a few weeks, he observed a number of advanccil 
works in various directions towards some prints and drawings in English 
frames; the glasses appei\red to be uncommonly dull, and frames 
covered with dust. “On attempting,” says he, “to wipe i|||P|S 1 was 
astonished to find the glasses fixed to the wall, not suspended in frames as 
I left them, but completely surrounded by an incrustation cemented by the 
white ants, who had actually eaten up the deal frames and back-boards, 
and the greater part of the paper, and left the glasses upheld by the 
incnistation or covered way, which they bad formed during their tl^)reda- 
tion.” " It is even asserted that the superb residence of the Governor- 
General at Calcutta, which cost the East India Company such imniensL 
sums, is now rapiilly going to decay in consequence of the attacks of 
these insects.^ But not content with the dominions they have acquiree!, 
and the cities they have laid low on Terra Firma, encouraged by succcijs, 
the white ants have also aimed at the sovereignty of the ocean, find onci* 
had the hardihood to attack even a British ship of the line; an^ in spite 
of the efforts of her commander and his valiant crew, having boaip*<Ied tiiev 
got j)ossession of lier, and handled her so roughly, that when brought into 
port, being no longer fit for service, she was obliged to he broken up.^ 

And here, I think, I see you throw aside my papers, and hea^ you ox- 
claim — “Will this enumeration of scourges, plagues, and torments never 
be finished ? Was the whole insect race created merely with punitive 
views, and to mar the fair face of universal nature V Are they^.alU as oiir 
Saviour said figuratively of one genus, the scorpion, the powerful agents 
and instruments (^' //le ftreat enemy of mankind ? ^ If yon view the subjee: 
in another light, you will soon, my .fi'iend, he convinced that, v’ instead e! 
this, insects generally answer the most beneficial ends, and pfom(;tc in 
various ways, and in an extraordinary degree, the welfare of man and 
animals ; and that the series of the evils I liavo been engaged in enume- 
rating mostly occur partially, and where they exceed their uaturni limits; 
God permitting this occasionally to take f)1acc, not merely with punitive 
views, but also to show us what mighty effects he can produce by instru- 
ments seemingly the most insignificant ; t|^us calling upon us to glorify Ids 
power, wisdom, and goodness, so evidently manifested whethp he relaxes 
or draws tight the reins by which he guides insects in their course, and 
regulates their progress; and more particularly to acknowledge his over- 
ruling Providence so conspicuously exhibited by his measuritig them, as it 


1 This account of the Term\ip.» is chiefly taken from Smeathman in Philos. Trun». 
1781, and Percival’s Ceylon^ 307. 

* Oriental Memoirs^ i. 362. 

5 3forrii/i^ i/cra/</. I)ec,31st, 1811. 

* The ship here alluded to wc.) Uie Albion, which was in such » condition from tno 
attack of iiKs<;cls, sU|)posed to be white ants, that had not the ship been lirmly 
lashed tf get her, it was th<o;<ht she would have foundered on her voyage homo. 
The late Mr. Kittoe informed me that the Vrofjuers or J}ratjvio% a kintl of ligld*’^ 
employed in West Indi-^ in collecting the sugar, sometime swann with aiiiN 
of the comm^ldnd, that they have no other way of gettingl^of these troublcsonio 
iusecti tlMlin hr sinking th * vessel in shallow water. 
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were, and weighing them, and telling them out, so that their numbers, 
forces, and powers being annually proportioned to the work he has pre- 
scribed to them, they may neither exceed his purpose nor fall short of it. 

From the picture I have drawn, and 1 assure you it is not overcharged, 
you will be disposed to admit, however, the empire of insects over the 
works oj^^tion, and to own that our prosperity, comfort, and happiness 
are intiiilj|l||||jf connected with them ; and consequently that the knowledge 
and study 'of them may be extremely useful and necessary to promote 
these desirable ends, since tlie knowledge of the cause of any evil is always 
a principal, if not an indispensable, step towards a remedy. 

I shall now bid adieu to this unpromising subject, which has so. long 
occupied my pen, and I fear wearied your attention, and in my next bring 
before you a more agreeable scene, in wliich you will behold the bcmfitu 
we receive by the ministry of insects. I am, &c. 
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LETTER IX. 

BENEFITS DERIVED FROM INSECTS. 

INDIRECT BENEFITS. 

My last letters contained, I must own, a most melancholy thoii^^h not an 
overcharged picture of the injuries and devastation w hich man, in various 
ways, experiences through the instrumentality of the insect world. In 
this and the following I hope to place before }oii a more agreeable scciu, 
since in them I shall endeavour to point out in what respects these iniutuj 
animals are made to benefit us, and w hat advantages we reap from their 
extensive agency. 

God, in all the evil which he permits to take plate, whether spiritual, 
moral, or natural, has the ultimate good of his creatures in view. Tin 
evil that wc suficr is often a countercheck which restrains us from gjfeatrr 
evil, or a spur to stimulate us to good : we shouUl therefore c^>nsidc" 
every thing, not according to the present sensation of pain, or the present 
loss or injury that it occasions, hut according to its more general* remotr, 
and permanent eflccts and hearings; — whether hv it we arc fiot impellc! 
to the practice of inanv virtues which othcrv\isc iniglit lie dormant, in as- ■ 
whether our moral habits are not improved — whether we are not reiulerc'. 
by it more prudent, cautious, and wary, more watchful to prevent e\i, 
more ingenious and skilful to remedy it — and whether our liigher fciiltii' 
are not brought more into filay, and our mental powers more invigo.ntiV;. 
by the meditation and experiments necessary to secure ourselves. ^ irwe I 
in the^e lights, what was at first regarded us wholly made up of evil, wix 
be discovered to contain a considerable proportion of good. 

This reasoning is here particularly applieuhle ; and if tlie ultimate benef. 
to man seems in any case prohleinatical, it is merely because to diMover it 
requires more extended and remote views than we are enableil by our 
limited faculties to tak«*, and a knowlctlge of distant or congealed result 
which we are incompetent to calculate or iliscover. The gommon goo i 
of this terratjueous glolie rcijuires that all things endowed witli vegetab! ' 
or animal life shouhl hear certain proportions to each other; and if an,' 
individual species exceeds tliat proportion, Irom bemdicial it hcconU' 
noxious, and interferes w’ith the genera! welfare. It was tbcp.- 

fore for the benefit of tlie whole system that certain mear*s .'•Iioulil ! <• 
provided, hy which this liurffnl luxuriance might be rhegked, ami all thii)i> 
taught to keep within their proper limits: hence it became m cessarv thut 
some should prey upon others, and a part he sacrificed fot the of the 

whole, r 

. counterchecks thus provided, none act a n^ore important 

particuia' ly in the vegetable kingdom, every plant hafi g ; 
enemies, Man, when he takes any plant from it^ natural state, 
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makes it an object of cultivation, must expect that these agents will follow 
it into the artificial state in which he has placed it, and still prey upon it; 
and it is his business to exert his faculties in inventing means to guard 
a^^ainst their attacks. It is a wise provision that there should exist a race 
of beings empowered to remove all her superfluous productions from the 
face of n^ure ; and in effecting this, whatever individual injury may arise, 
insects MK be deemed general benefiictors. Even the locusts, which lay 
waste wnoie countries, clear the way for the renovation of their vegetable 
productions, which were in danger of being destroyed by the exuberance of 
some individual species, and tlnis are fulfilling the great law of the Cre- 
ator, that of all whicli he has made nothing should be lost. A region, 
Sparrinan tells us, which had been choked up by shriil)s, perennial plants, 
and hard half-whhercd and unpalatable grasses, after being made bare by 
these scourges, soon appears in a lar more beautiful dress, clothed with 
new herbs, superb lilies, and fresh annual grasses, and young and juicy 
shoots of the perennial kinds, affording delicious herbage for the wild 
cattle and game.' And though the interest of individual man is often 
sacrificed to the general good, in many cases the insect j^ests which he 
most execrates will be found to be positively beneficial to him, unless when 
suffered to increase beyond their due bounds. Thus the insects that 
attack the roots of the grasses, and, as has been before observed, so ma- 
terially injure our herbage, the wire-worm, the larvte of Mcloloiithn vui- 
gr/rw, Tijniia ohracca, «l'c., in ordinary seasons only devour so much as is 
necessai*y to make room for fresh shoots, and the production of new' 
herbage ; in this inaniicr maintaining a constant succession of young 
plants, and causing an annual though partial renovation t)f our meadows 
and pasturi's. In the rich fields near Rye in Sussex 1 particularly observed 
this effect : and I have since at home remarked, that at certain tinjcs of 
the year di ad plants may be everywhere observed, pulled up by the c’attle 
as they feed, whose place is supplied by new offsets. So that, when in 
moderaU' uuinbcrs, these insects do no more harm to the grass than would 
the sharp-toothed harrows which it has been sometimes advised to apply to 
liide-bovuul pastures, ami the beneficial operation of which in loosening 
the siib-soil these insect borers closely imitate. 

Nor would it be iliiTicult to show that the ordinary good effects of some 

those insects, which torment ourselves anil our cattle, i»reponderate over 
their evil ones. Mr. Clark is inclined to think that the gentle irritation 
of (Estrus Equi is advantageous to the stomach of the horse rather than 
the contrary. On the same principle it is not improbable that the Tahani 
often act as useful phlebotoini'ts to our full-fed animals ; and that the 
constant motion in w hich they arc kept in summer by the attacks of the 
AVomoay/s'and other fliers may j)revent diseases that would be brought on 
by indolence and repletion. And in the case of man himself, if I do not go 
so far as Linnc to give the louse the credit of preserving full-fed boys from , 
coughs, epilepsy, &c., w e may safely regard as no small good the stimidus 
which these, and others of the insect assailants of the persons of the dirty 
and the vicious, afford to personal cleanliness and purity. 

I might enlarge greatly upon the foregoing view of tiie subject, but this is 
unnecessary, as numerous facts will occur in subsequent letters which you 
will readily perceive have an intimate bearing upon it ; and I shall, there- 

* Sparni'»sn*‘? V'oyage, i. oG7. 

L 
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fore, proceed to point out the more evident benefits which we derive from 
insects, arranging them under the two great heads of direct benefits, and 
those which are indirect; beginning with the latter. 

The insects which are indirectly beneficial to us may be considered 
under three points of view ; first, as removing various nukances and dv- 
fiynnities from the face of nature ; secondly, as tlestroying other imects, that 
but for their agency would multiply so*as greatly to injure an(|||i||7zo^ us ; 
and, thirdly, as supplying fond to useful animals, particularly to Jinh and 
birds. 

To advert in the ^ first place to the former. All substances must he 
regarded as nuisances and deformities, when considered with relation to 
the whole, which are deprived of the princi[)lc of animation. Ih this 
relation stand a dead carcass, a dead tree, or a mass of excrement, which 
are clearly incumbrances that it is desirable to have removed ; and the 
office of efiecting this removal is chiefly assigned to msects, which have been 
justly called the great scavengers of nature. Let us consider their little 
but eflective operations in each of their vocations. 

How disgusting to the eye, how oftensivc to the smell, would be the 
whole face ol‘ l ature, were the vast quantity of e^verrment daily falling to 
the earth from the various animals which inhabit it, suffered to remain 
until gradually dissolved by the rain, or decomposed by the elements! 
That it does not thus offcntl us, we are indebted to an inconceivable host 
of insects which attack it the moment it falls; some immediately beginning 
to devour it, others depositing in it eggs from w hich are soorr hatched 
larvm that concur in the same office wdth tenfold voracity; and thus every 
particle of dung, at least of the most offensive kinds, speedily swarms with 
inhabitants which consume all the liquid and noisome particles, leaving 
nothing but the undigested remains, that soon dry, and arc scatten'd by 
the winds, while the grass uppn which it rested, no longer smothered by 
an imf)enetrable mass, springs up with increased vigour. 

>iumcrous are the tril)es of insects to which this office is assigned, 
though chiefly, if not entirely, selected from the two orders, Coleopfrrn and 
Diptera. A large proportion of the genera formed, hy diflerent aiitbors, 
from *SVY/m/;£6 /M* of Linne, viz, Scarabecus, Copris^ AfcuchuSy Sisifjdms^ Onifiy. 
Onthvjihagiis^ Aphodius^ and Psammodhis ; also Jfislr/\ Spha-ndium ; and 
amongst the Brachyptcra, the majority of the StaphylinkUcy many Alco- 
charce, especially of Gravenhorst’s third family, many (Ivyteli, and some 
Oiualia, Taehini^ and Tachyjmri, of that author, including in the whole 
many hundred species of beetles, unite their labours to effect this useful 
purpose : and what is remarkable, though they all work their way iti these 
filthy masses, and at first can have no paths, yet their bodies are never 
soiled by the ordure they inhabit. Many of tlicse insects content them- 
selves \vith burrowing in the dung alone ; but Ateuv/ius pituhrius\ a species 

1 The Coprioiij CanfharuSf and lleHomntharvs of the ancients was ovidoiiilv thin 
beetle, or one nearly related to it, which is described as rollijig backwards large 
masses of dung, and attracted such general attention as to give rise to the proverb 
Canih^}is pHutam. Ir, should seem born the nan:c, derived from a wmrd signifying 
an aJt^,.ihat the Grecian beetle made its pills of cisses* dung ; and this is conlirnied 
by a passage in one of the pla>s of Aristophanes, the /mie, where u beetle of this 
kind introduced, on Avhichone ufthe characters rides to heaven to petition Jupiter 
for npace. The ]>lay begins with one domestic desiring another to feed the Can- 
thanis with some bread, who afterwards orders his companion to give him another 
kind of bread made of asses* di ug. 
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called in America the Ttmhlcdung, whose singular manceuvres I shall 
subsequently have to advert to, Coprh hinaris^ Gt'otrupes stcrcornritti:^ and 
niariy other hiinellicorn beetles, make large cylindrical holes, often of 
great depth under the heap, and there deposit their eggs surrounded by a 
mass of dung in which they have previously enveloped them ; thus not 
only dis[)ersing the dung, but actually burying it at the roots of the ad- 
joining t ^p ts, and by these means contributing considerably to the fertility 
(d'our pSllires, supplying the constant waste by’^ an annual conveyance 
of fresh dung laid at the very root ; by these canals, also, affording a con- 
venient passage for a portion of it when dissolved to be carried thither by 
the rain. 

The coleopterous insects found in dung inhabit it in their perfect as well 
as imperfect states ; but this is not the case with those of the ord^T 
whose larvm alone find their nutriment in it ; the imago, which would be 
siillbcatetl did it attempt to burrow into a material so Siift, only hwing its 
eggs in the mass. These also are more select in their clioice than the 
Coh'opltrn — not indeed as to delicacy, — but they do not indiscriminately 
oviposit in all kinds, some preferriug horse-dung, others s\^ ine’s-dung, 
others cow-dung, which seems the most favourite pabulum of all the duug- 
loving insects, and others that of birdsd The most disgusting of all is 
the rat-taiied larva that inhabits our privies, which changes to a fly (Errs- 
la/is friifLv), somewhat resembling a bee. 

Still more would our olfactory nerves be ofi’ended, and our health liable 
to fatal injuries, if the wisdom and gooilness of Providences had not pro- 
videel for the removal of another nuisance from our globe — the (lead 
of animals. Wlien these begin to grow' putrid, everv one know .s 
whirt dreadful miasmata exhale from them, and taint the air we breathe. 
But no sooner does life depart from the body of any creature, at least of 
any which iruui its size is likely to become a nuisance, than in\riads of 
('hlcrent sort^ of insects attack it, aiul iiT various w'ays. First come the 
Ifis/cni, ami pierce the skin. Nexf follow- the flesh-flies, some, that no 
time may he lost (as Sorropha^a caniaria^ c’vc.), depositing upon it their 
\unng already hatched; otiier.s {JMusca tW'sar^ &c.), eovenng it with 
millions of eggs, whence in a day or two procteil imunnerahle devonrers. 
An idea of tiie dispatch mavlc by these gourmands may he gained from the 
eomiuned consideration of their lunnhcrs, voracity, and rapid development. 
One female of .V. evuvm/vV/ will give birth to 2(1,000 young ; and the larvie 
of iiiany flesh-flies, as Uedi ascertained, will in twenty-four hours devour 
so imich food, and grow so qniekly, as to increase their weiglit two 
hundredfold I In five da3S after being hatcheil, they arrive at their full 
growth and size, which is a remarkable instance of the care of Providence 

* Acconliyg to M. Hohinc.aii Dcsvoidv, the dung of the hadgev, whif'h is j.laced in 
a separate chain her of" its suhtcrraiiean galleriea, has it- peculiar llv, which he naiiies 
Leria melina^ the larvaj of which there t'eial upon it; and the j>ar»'nt tlies never 
ascend to the surfiyie, hut constantly reside in this dark and damp abode, and can 
only be ohiained by digging into it. Another fl;, . his TIulida t'esjK'rtilumtii, in like 
manner, lives in the larva stale on the dung of bats deptvsitevr by them at the end of 
the grottoes of D’Arev-sur-Kure more than one hundred toises di-tant from their 
entrance; and he describes a third flv, /xr/n whicli he bilie.ves to feed oil 

the dung of the weasel, and names other distinct species to which the dung id’ the 
fox, the rabbit, the water-rat, and the field-monso respective! afford subsistence. 
(Ann. (S>ac. Ent. de Erancet X. 253— 2t)t)A 

L 2 
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ill fitting them for the part they are destined to act : for if a longer time 
was required for their growth, their food would not he a fit aliment for 
them, or they would be" too long in removing the nuisance it is given in 
charge to them to dissipate. Thus we see there was some ground for 
Linne's assertion, under M, vomiioria, that three of these flics will devour 
a dead horse as quickly as would a lion. 

As soon as the various tribes of AIiiscid<e have opened the >/^ay, and 
devoured the softer |)arts, a whole host of beetles, Xecrophoriy Silplue, 
Dcrmcslca, Cholcvci\ and Staph ylimihc^ actively second their labours. Wasj)s 
and hornets also come in for their portion of the spoil ; and even ants, 
which prow l every w here, rival their giant competitors in the quantity con- 
sumed bv them ; *so that in no very long time, especially in warm climates, 
the musTular covering is removed from the skeleton, which is then 
cleansed from all remains of it by the little Corpnetes avnilcus ami ruficntlis 
(which last is so interesting, as having been the means of saving the life of 
LatreillcM, and several XUulula\- Even the horns of animals have an 
appropriate genus (/Var) which inhabits them, and feeils upon their 
contents. A\u\ not only are large animals thus dispo-cil of, even the 
smallest arc not siifferetl long to annoy us. The burying beetle (Xerm- 
phoni'i Vespillo), inters the bodies of small animals, such as mice, several 
assisting each other in the work®; and those to which they commit their 
eggs aftbrd an ample supply of food to their larvjc.‘ Ants also in some 
degree emulate these burying insects, at least they w'ill carry off’ the 
carcasses of insects into their nests; and I once saw some of the horse- 
ants dragging away a half-dead snake of about the size of a goose-(juilI.^ 
In fact in the extensive plains of South America and other Ironical 
regions, where ants are both larger and far more numerous than with us, 
M. Lund conceives that they take the place of the Carnh'vlt'^ Silplnda^ and 
other carnivorous tribes of more temperate climes, there rarely met with, 
in removing all pucrefving animal matter.^ Some insects will even attack 
living animals, and make them their prey, thus contributing to keep them 
within <iue limits. The common earth-worm is attacked and devoured by 
a centipede {(Uophilus vlcctru ui). Mr. Sheppard saw one attack a worm 
ten times its own size, round which it twisted itself like a ser|ient, and 
which it finally mastered and devoured. 

But insects are not only useful in removing and dissipating dead animal 
matter ; they are also intrusted with a similar officci witli respect to tiic 
vegetable kingdom. The interior of rotten trees is inhabited by the larva' 


' See Latr. (h h . i. 27.5. 

2 This property in tlie carrion insects may bo turnod to a good account i»y 
comparativc anatomist, who has only to flay the body of one. of the smaller nnimii> 
anoint it wdth honey, and bury it in'an ant-hill : anvl in a short time he will ol^tain 
a perfect skeleton, denudated of every fibril of muscle, though with the ligaments 
and cartilages untouched. 

5 Jn India, as we learn from Col. Ilearsey, a large species of»Platj/notu$ replaces 
the Necrophori in their burying habits. 

Gleditsch, Ahhandhimjp.n, iii. 200. 

^ ,Tt is to be observed that in our cold Climates, during the winter months, .when 
excrement and putrescent animal matter are not so offensive, tliey are left to the 
action of the elements, insects b ang then torpid. 

« Luad in .4nn. Soc. Nat., Juno IbJl, quoted in Westwood’s Mod. Class, of Jns. 

ii. 230. 
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of a particular kind of crane-fly with pectinated antennoe {Clenophora^)^ 
and other insects, which there find an appropriate nutriment ; and a 
similar diet is furnished to the grubs of the rose-beetle {Cctonia aurnta) by 
the dead leaves and stalks usually to be found in the ant’s nest. Stajyhy- 
luiida\ Spfurridia^ and other Coleojyteray are always found under heaps of 
putrescent vegetables *, and an infinite number are to be met with in de- 
composing fungi, which seem to be a kind of substance intermediate 
between animal and vegetable. The Boleti, in particular, have one genus 
of coleopterous insects appropriated to them and the Lpeoperdons another. 
— Stagnant waters, which would otherwise exhale putrid miasmata, and 
be often the cause of fatal disorders, are purified by the innumerable 
larvm of gnats, EphemcrePy and other insects, which live in them and ab- 
stract from them all the unwholesome part of their contents. This, Linne 
says, will easily appear if any one will make the experiment by filling two 
vessels with putrid water, leaving the larvte in one and taking them out of 
the other ; for then he will soon find the water that is fid I of larvaj pure 
and without any stench, while that which is deprived of them will continue 
stinking.^ 

Benefits equally great are rendered by the wood-destroying insects. 
We indeed, in this country, who find use for ten times more timber than 
we produce, could dispense with their services ; but to estimate them at 
their proper value, as aficcting the great system of nature, w'e should 
traii'^port ourselves to tropical dimes, or to those umler the temperate 
zones, where millions of acres are covered by one interminable forest. 
How is it that these untrodden regions, where thousands of their giant 
inhai)itants fall victims to the slow ravages of time, or the more sudden 
operations of lightning and hurricanes, should yet exhibit none of those 
scenes of ruin and desolation that might have been expected, but are 
always found with tlie verdant cliaractcrs of youth and lieaiityV It is to 
the insect world that this great charge of keeping the habitations of the 
Dryads in per[)etual freshness has been committeil. A century would 
almost elapse before the removal from the face of nature of the mighty' 
ruins of one of the hard- wooded tro[)ical trees, by the mere inlliience of 
the elements. But how speedy its decomposition when their operations 
arc assisted hv insects! As soon as a tree is fallen, one tribe attacks its 
l)ark\ which is often the m#st iinJcstriictihlc part of it ; and thousands of 
orifu -s into thesoIi<i trunk are bored by others. The rain thus insinuates 
itself into every part, and the action of heat promotes the deconqiosition. 
^ arious fungi now take possession and assist in the process, which is fol- 
lowed up by the incessant attacks of‘ other insects, that feed only upon 
w ood in an incipient state of decay. And thus in a fewv months a mighty 
itli.ss, which seemed inferior in hardness only to iron, is mouldered intv> 
dust, and itsp^ucc occupied by younger trees full of life and vigour. The 

J Curtis, Brit. Ent. t. 6. 

* Surely” Wr. Marsh a in’s name for this gorus, Boletaria, is mucli proper 

fiuiii that of Fabricius, Mi/cttophaqus (Agaric- Kutei), .since tlio.so insects .seldom eat 
Agarics. 

^ (ICcon, Nut. Atnoen. Ac. ii. .50. Stillingfleet’s Tracts. 122. 

Maupertuis obser\”es, that in Lapland he saw' many birch trees lying on the 
ground, wdiich had probably” been there foraverv long tinm, with the bark entire, 
I lough the w'oofl was dec.ay’ed. Hence avo. iuu,v probably infer, fhat in that country 
lucre are few or none of the bark-boring insects. 

* L 3 
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insects to which this duty is intrusted have been already mentioned in a 
former letter ; but none of them do their business so expeditiously or 
effectually as the Tf'rmites, which ply themselves in such numbers and so 
unremittingly, that Mr. Smeatiiman assures us they will in a few weeks 
destroy and carry away the trunks of large trees, without leaving a particle 
behimi ; and in places where, two or three years before, there has been a 
populous town, if the inhabitants, as is frequently the case, have chosen to 
abandon it, there shall be a very thick wood, and not the vestige of a post 
to be seen. 

I observed in a former letter, that the devastations of insects are not the 
same in every season, tlieir power of mischief being evident only at cer- 
tain times, when Providence, by permitting an unusual increase of their 
uiunbers, gives them a commission to lay waste any particular country or 
district. The great agents in preventing this increase, and keeping the 
noxious species ^\ithin proper limits, arc other insects; and to these I 
shall now call your attention. 

Numerous are the tribes upon which this important task devolves, and 
incalculahle are the benefits which they are the means of bestowing upon 
us; for to them we are indebted, or rather to Proviilence who created 
them lor this jiurpose, that our crops and grain, our cattle, our fruit and 
forest-trees, our pulse and flowers, and even the verdant covering of the 
earth, are not totally destroyed. Of these insects, so friendly to man, some 
exercise their destructive agency solely while in the larva state; others in 
the perfect state only ; others in both these states ; and, lastly, others 
again in all the three states of larva, pupa, and imago. For order's s^kc, 
and to give }ou a more distinct view of the subject, I shall say something 
on each separately. 

The first, those which are insectivorous only in their lavca state, may he 
further sub(liviJe<l into jjaranitcs and mparmitcii^ meaning by the former 
term those that feed iqion a livbig insect, and only destroy it when thev 
have attained their full grouth; and by the latter, those that prey upon 
insects already dead, or that kill them in the act of devouring them. 

The imparaiitir insect devourers chiefly belong to the Hpniviupit m. 
order; and though it is in the larva state thfit their prowess is exhibited, 
the task (if providing the prey is usually left ft) the female, of which cjh Ij . 
.species for tlic most part selects a particular kind of iuseef. Thus many 
species of Ccrccm and the .s|)lendid Cfirpsidw or golden wasps feed npoiJ 
insects of their own order. One of^the latter {raniopcs incarnrif(f) coin- 
mits her eggs to the progeny of iScmbcx rostrala : another {Cbrj/sia huh U’ 
tata) attacks the young of Kpiponc spinij)cs. 

Bembex and McUimis confine themselves to DipferUy the former jircying 
upon Erhtalis tenax, Bomhyldy and the like S* the latter, amongst others, 
ridding us of the trouhlesoine Stornaxys calcdrans. One of these last 1 Iiavc 
observed stationed on dung watching for flies, which, when seized, s»ho 
carried to her burrow. The numerous species of Crabro Fab. also store 
up chiefly dipterous insects in their c^dls, some confining tlicmsulves to one 
and the same species, others apparently taking any tliat offer. 

Epipone spinipcs, belonging to the family of Wasp.s, feeds upon certain 
green apod Jarvai, of which the female deposits ten or twelve with each 

^ Latreille* Observations tu '^vtilcs ur ks JI^m€nopttres. Annal. de Mus. H- 



INDIRECT BENEFITS DERIVED FROM INSECTS. 151 

» 

err(T. The common sand -wasp {Ammophila vulgaris) destroys caterpillars 
of a larger size, and most of the other Vespoid and Sphecoid Hi/nieno^ 
ptcrUy viz. Trypoxifhm^ Plulnnlhns, Laira, &c. assist in this great work. 

Pompilus, to which genus probably several species mentioned by Reaumur 
as preying on these insects should be referred, has it in charge to keep 
the number of spiders within due bounds : aiul some sand-wasps lend their 
aid. One of these last, mentioned by Catesby {Sphex cceridcuH\ has been 
known to seize a spider eight times its own weight.^ Another species of 
this genus, which is common in the Isle of France, attacks an insect still 
more ilifficult, one would think, to turn to its purf)ose, the all-devouring 
or cockroach, and is therefore one of the great benefactors to 
Diankiiul. When this insect [)ereeives a Blatta (called there Kakerlac 
and Cancrelas), it stops immediately : both animals eye each other ; but in 
an instant the sanil-wasp darts upon its prey, seizes it by the muzzle with 
its strong jaws, and, beiuling its abdomen underneath it, pierces it vvitli its 
fatal sting. Sure of its victim, it now walks or Hies away, leaving the 
poison to work its effect I but in a short time returns, and, finding it 
dc[)rivcd of power to make resistance, seizes it again by the head, and 
drags it away, walking backwards to deposit it in a liole or chink of a 
wall.* 

(b'asshoppers are the prey of another sand- wasp, supposed to be the 
Sphex pnimplvanicn of Linne, a native of North America, each of which 
ill its larva state devours three of a large green species with which its 
mother has provided it.^ 

From none of the imparasitic insectivorous larvm do we derive more 
adviyitage than from those which devour the destructive Aphides^ whose 
ravages, as we have seen above, arc more detrimental to us in this island 
than those of any other insect. A great variety of species of different 
orders and genera arc employed to keep tlicm within due limits. There is 
u beautiful genus of four-winged flies, whose wings resemble the finest 
lace, and whose eyes are often as brilliant as burnished metals (Ilcmrrohius), 
the larva) of wiiich, Uoauinur, from their being insatiable ilevourers of 
them, lias named the lions of the Aphidrs, The singular pedunculated eggs 
ifom which these larva* proceed, I shall describe when w*e come to treat 
upon the eggs of insects ; the larva* themselves are furnished with a pair 
of long crooked mandibles resembling horns, which terminate in a sharp 
and, like those of the ant-lion, are perforated, serving the insect 
instead of a mouth ; for through this orifice the nutriment passes down 
into the stomach. When amongst the Aphulcs, like wolves in a sheep-fold, 
they make dreadful havoc : half a miuHte suffices them to suck the largest ; 
and the iuuividuals of one species clothe themselves, like Hercules, with 
the spoils of their hapless victims. 

Next in .^nportance to these come the aphidivorous flies (many species 
o[' Sprphid(v)^ wdiose grubs are armed with a singidar mandible, furnished 
ike a trident with three points, with which they transfix their prey. They 
JHiiy often be seen laid at their ease under a leaf or upon a twig, environed 
by such hosts of Aphides^ that they can devour hundreds witliout changing 
their station ; and their silly helpless prey, who are provided with no 

1 Nat. Hist, of Carolina^ ii. 105. 

^ lleauni. vi. St. rieri*e\s Voyage^ 72. 

5 Bartnun iu Plidos. Trans, xlvi. 12‘). 

L 4 
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means of defence, so far from thinking of escaping, frequently walk over 
the back of their enemy, and put themselves in his way. When disposed 
to feed, he fixes himself by his tail, and, being blind, gropes about on 
every side, as the Cyclops did for Ulysses and his companions, till he 
touches one, which he immediately transfixes with his trident, elevates 
into th^ air, that he n)ay not he disturbed by its struggles, and soon de- 
vours. The havoc which these grubs make amongst the Aphides is asto- 
nishing. It was but last week that I observed the top of every young 
shoot of the currant-trees in my garden curled up by myriads of the.se 
insects. On examining them this day, not an indivitlual remained ; hut 
beneath each leaf arc three or four full-fed larvae of aphidivorous flics, 
surrounded with heaps of the skins of the slain, the trophies of their suc- 
cessful warfare ; and the young shoots, whose progress has been entirely 
checked by the abstraction of sap, are again expanding vigorously. 

But even these serviceable insects must yield the palm to the huly-hird 
or lady-cow (Cocchwlla), the favourite of our childhood, w'hich, as well as 
most of its congeners, in the larva state, feeds entirely on Ajdiidcs^ ; and 
the havoc made amongst them may be conceived from the myriads upon 
myriads of these little interesting animals, whicli are often to he seen in 
years when the plant-louse abounds. In 1807 the shore at Brighton, and 
ail the watering places on the south-coast, wa.s literally covered with them, 
to the great surjirise, and even alarm, of the inhabitants, who were igno- 
rant that their little visitors were emigrants from the neiglibouring hop- 
grounds, where, in their larva state, each had slain hi.s thousands and ti ns 
of thousands of the Aphis^ which, under the name of the i’V//, so fre- 
quently blasts the hopes of the hop-grower. It is fortunate that in lyost 
countries the cliildren fiave taken these friendly Coccinellae under their 
protection. In France they regard them as sacred to the Virgin, and call 
them Vaches a Dieu, Bttirs dc la Viergey t^c, ; and with us, commisera- 
tion for the hard fate of a mother, whose “ house is on fire and children 
at home,” insures them kind treatment and liberty. Even the hop-growers 
are becoming sensible of their services, and, as I am informed, hire boys 
to prevent birds from destroying them. If wc could but discover a mode 
of increasing these insects at will, we might not only, as Dr. Darwin has 
suggested, clear our hot-houses of Aphides by their means, but render our 
crops of hops much more certain than they now arc. Even without tliis 
knowledge nothing is more easy, as I have experienced, than to clear a* 
plant or small tree l)y placing upon it several larvae of Coccinellae or ol 
aphidivorous flics collected from less valuable vegetables. 

Lastly, to close this list of iinparasitic insectivorous larvie, I may mention 
those of Geoffroy’s genus Voluceila, so remarkable for their radiated anus, 
which live in the nests of humble bees (F, homhplans)y braving the fury ot 
their stings and devouring their young; those of another species of the 
same genus (F. zonaria Meig.), which MM. de St. Fargeau and 8erville 
have ascertained to live in wasps’ nests and destroy great numbers of their 

1 1 he larvae of .some spccle.s of Coccind^aD feed, according to Prof. D. Reich, solely 
on the leaves of plants; as that of C. hUroglyj}hicay whicli eats the leaves of coninion 
heath {^Erica vulgaris) after tli • manner of the larvai of LqMopUra. l)er GesvU- 
schaft Fr. in Berlin Mag. iii, 204. The larval of Cocci nella ArguSy Scriba 

(C. ll-macnluta l^ab.), in like liniiiner. Prof. Audouin found to feed on the leaves of 
the common Bryonia. oo<l, Mod. Class, of Ins. i. 397.) 
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larvae*; and the ant-lion {Myrmeleon) and Reaumur’s improperly named 
worm-lion (Lcptis), whose singular stratagems ’will be detailed in a sub- 
seiuient letter, both of which destroy numerous insects that are so 
unfortunate as to fall into their toils. 

The Parasitic larv®, an extremely numerous tribe, must next be 
considered. These chiefly belong to the order Hymcnoptera, and were 
included by Linne under his vast genus Ichneumon^ so named from the 
analogy between their services and those of the Egyptian Ichneumons 
[Viverra Ichneumon)^ the former as destroyers of insects, being equally 
important with the latter as devourers of serpents, the eggs of crocodiles, 

The habits of the whole of this tribe which properly includes several 
families (Ichnciwioiifi^Py Cha/ci tuirc^ See.) and a great number of distinct 
genera, arc similar. They all oviposit in living insects, chiefly while in the 
larva state, sometimes while pupae. Puparum); at others 

while in the cgif state (^Pteromaliis oviilorumy and bijasciatus, Chrt/solampux 
/m/is', ^ftc.). The eggs thus deposited soon hatch into grubs, which imme- 
diately attack their victim, and in the end insure its destruction. The 
number of eggs committed to each individual varies according to its size, 
and that of the grubs which are to spring from them ; being in most cases 
one only, but in others amounting to some hundreds. 

From the o])servations hitherto made by entomologists, the great body 
of the Ichneumon tribe is principally employed in keeping w'ithin their 
proper limits the infinite host of Icpidopicrous larvm, destroying, however, 
many insects of other orders ; and, perhaps, if the larvm of these last fell 
equally under our observation with those of the former, we might discover 
that lew exist uninfested by their appropriate parasite. .Such is the 
activity and address of the Ichneumonidans, and their ininutc allies 
(Piipivora Latr.), that scarcely any concealment, except, perhaps, the 
waters, can secure their [)rey from them ; am* neither hulk, courage, nor 
ferocity avail to terrify them from ettecting their purpose. They attack 
the ruthless spider in his toils; they discover the retreat of the little 
hec, that fur safety bores deep into timber ; and though its enemy 
Ichneumon cannot enter its cell, by means of her long ovipositor she 
reaches the helpless grub, which its parent vainly thought securetl from 
every foe, and deposits in it an egg, which produces a larva that destroys 
it.^ In vain does the destructive Cccktomyia of the wheat conceal iis 
larvm within the glumes that so closely cover the grain ; three species of 
these minute benefactors of our race, sent in mercy by Heaven, know how 
to introduce their eggs into them, thus preventing the mischief they w ould 
otherwise occasion, "and saving mankind from tlie horrors of famine.** In 
vain, also, the Cipiips by its magic touch produces the curious excrescences 
on various/ trees and plants, called galls, for the nutriment and defence ol 
its progeny ; the parasite species attached to it discovers its secret chamber, 

* Macquart, Diptcres^ i. 482. 

* Latriiillc (Icnuniiiiates this family, as he calls it, Pupicora ; if by this ho alludes 
to their devouring the pounff of insects, from the classical meaning of the ^rd 

the term is v'cry proper ; but this should be borne in mind, as the majority of iv.ulers 
w’ould imagine it to refer to the pujMi state of inscctSf in which they are not so gene- 
rally devoured bj’ their parasites. 

Marsham in Linyi. Trans, iii. 

* Sec above, pp. ‘J2, 93. 
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pierces its wall, however thick, and commits the destroying egg to its 
odspring. Even the clover-weevil is not secure within the legiimen of that 
plant ; nor the wire-worm in the earth, from their iehneumonidan foes, 

I have received from the late Mr. Marwick that of the Ibrmer, and 
Mr. Paul has shown mo the destroyer of the latter, which belongs to 
Latreilh*s genus Proctotrupcs. Others are not more secured by the repulsive 
nature of the substance they inhabit ; lor two species at least of' /c/zneumm^ 
know how to oviposit it in stercorarious larvae without soiling their wings 
or bodies. 

The iehneumonidan parasites are either external or internal. Thus the 
species above alluded to, which attacks s|)iders, does not live within their 
bodies, but remains on the outside* ; and the larva ol Ophion lutcum, 
which adheres by one end to the shell ol the bulbiriferous egg that j)ro- 
diiced it, does not enter the caterpillar of Euprepia villicn, the inoth^ipon 
which it feeds.* But the great majority of these animals oviposit within 
the body of the insect to which they* are assigned, from whence, after 
having tmnsumed the interior and become ptipic, they emerge in their 
perfect state. An idea of the services rendered to us by those Iclineumons 
which prey upon noxious larva? may be formed from the fact, that out of 
thirty individuals of the common cabbage caterpillar (the larvie of P<»i(ui 
Braasicce) which Uciiiimur put into a glass to feed, twenty-five were fatally 
pierced by an Ichneumon (^Mkrogmlcr ghbalus'^). And if w'c compare the 
myriads of caterpillars that often attack our cabbages and brocoli with the 
small number of butterflies of this species which usually appear, we may 
conjecture that they are commonly destroyed in some such proportion — a 
circumstance that will lead us thankfully to acknowledge the goodnes^i of 
Providence, which, by providing such a check, has prevented the utter 
de.^truction of the Brtissiea genus, including some ofoiir most esteemed and 
useful vegetables. 

The parasites are not wholly confined to the order Ilijmnwptri'a: a 
considei ahle number are also found amongst the tribe of flies, many of the 
species of the Dipterous genera Tach'ina ^leig. ; and those separated from 
it (as Echinompia^ Kciuorcva, A'C.), as w'ell as otM/zM/r/.r, ami other genera 
depositing their eggs in caterpillars and other larvic, often in such great 
numbers, that from a larva of Sphinx airopoSy bred by M. Scrvillc, and 
which had siifiicicnt strength to assume the pupa state, not fewer than 
eighty flics oi' Smomctojna alrojnvora came out of it.^ Many beetles also 
are parasitic in their larva state, as the singular BijnphoruJt paradoxm, 
which is found in the nests of wasps ; those of the genus Sitarki winch are 
found in the nests of wild bees of the genus Anlhopfwra^\ and those ol 
Brachyiarsus senbrostusy which feed on Cocculue’^y ike. 

1 Ahjsia Mandncntnr ; and another species allied to Ahunjia Dehellator, Avhich 1 
have named A. Stercorator. 

* Be Geer, ii. HUS. 5 Ibid. 851— 855. 

4 Reaum. ii. 419. 

^ Macmiart, JJiptcres, ii. 105. Comp, De Geer, i. 190. vi. 14. 24. Keaviin* ii- 
440— 4443^ 

® Ann. Soc. Ent. de France, vlii. Bull. xvii. xlvii. Much obscurity exists as to 
the economy of these insects, chiefly in consequence of the curious fa«rts observed by 
my friend M. Pccchioli of Risav. fh regard to his new species Sitarhi solieri, <l'*y 
scribed by him in the Ann. Sol. Put. de Franccy viii. 5. 27. He always found bot 
eexes of this species, even ii- distant localities, on plants of rosemary; a!id the 

j"or note 7 see d. 155« 
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Generally speaking, parasitic larvae do not attack insects in their perfect 
state i but to this rule there are several exceptions. M. Dufour found in 
a beetle {C/issida vhidh) a parasitic larva, from which he bred a lly of the 
irenus Tachina Meig. {Cawdccmt/ia Macq.) ; and nlso in a field -bug 
tatoma from which proceeded another Hy {Ocijptcra bicolorY \ and 

Latreille, Dufour, and other entomologists have confirmed the discoverv of 
Baiimhauer, that the larvae of flics of the genus Conops live in huuible- 
hees, which M. Robineau-Desvoidy has seen pursued by them, apparently 
to deposit their eggs on them.^ The larvte of a beetle {Sinibius lUattarum) 
is parasitic in the bodies of Blalta Americana on board of ships, and 
M. Aiulouin found Coccinella \7-pitnriaia, to be subject to the parasitic 
r.ttack of Microckmm tcrminalkVs^ esim\e\, and Kncri/lua Dahnan/‘ 

» order also of StrepaijHera appears to be wholly [larasitic ; but these 
rdinary animals are found only upon Hymenoptera in their perfect 
state, and do not appear to (Icslroy the insects upon which they prey, but 
probably prevent their breedinir. The species at | resent known are formed 
into four genera, Xciws Rossi , Sti/lops Kirby ; Elcnchns Curtis ; and 
llafictaphat^us Dale. The finst is found in different species of wasps 
(f’espa^ Eo/istes^ Odynerus^ and also of Sp/iea) ; the second in the genus 
st[)aratcd from Alclitla K. under the name of Andrccnn^ in upwards 
of fourteen species of which Mr. Pickering has found them ; the third in 
Polistes (?); and the fourth in HaUrfns {Melitta K.) ; but it is probable, 
irom the fact of M. L. Dufour’s having also found a larva of one of these 
insects between the abdominal segments of Ammophila Sabulosa, that many 
-’thcr hyiTienoptcrous insects will be found to be infested with them.'^ 


i'lniits, when M. Audonin oxamineil them with him near Pisa in ISHo, were covered 
with eggs, wiilch tin*, former lerognisc.l as altogether similar to tln^sc of Sifutia hu~ 
rneralisj with which he was well accpiaititc.h As tin*, species of Sitaris are known to 
be found in the nests of different Hymenoptera, ainl particularly in those of a wild 
Itee {Antbophnra) on the larv;c of wliich their larvii} are probably parasitic, the (jucs- 
tiou oiTurs, with wliat view theM* eggs were placed on the roseniarv The most 
j»lausiblo siippoftitiou perhaps would seem to be Uiat after the eggs are hatched the 
larva*, attach llieinselv* s, liko the supposed larvio ot\Meloe ( AyZ/Vm/ws K.) to 

which they are relateil, to the Anthophorv, frerjuenting tlie rosemary f.>r honey, .and 
iV’’'. thus conveye(l into their cells; but nothing certain can be inferred on this head 
till the contradietory statements as to these last-named larvie are cleared up; and 
it .se.pins as vt-t almost e<jujill v douhli'ul (as it is also in tl»e ease of the otlu-r para- 
sitic coleopterous gcucra Horii, lii/fif/Uorus^ ami ^oa/7<.s) whether the larvie are pnra- 
•■^itic oil the hirvie of the insects in whose cells they are found, or on their stored-up 
logd. 

^ Westwood, j\r()d. Clans, of Ins. i. 332. 

' Maeqvuirt, Dlnten's^ii. by. 

* Ibid. 11 . 23. Westwood, Mod. Class, of Ins. ii, 6(U. 

* Westwood, Mod. C/ass. i. 211. >. .>y7. 

* Kirby, Mon. Ap. Antj. ii. 110. ll‘». and ill Linn, 'ruins, xi. Sd. We.stwooTs 
Mod. Class, o^' Jn.s. ii. 2.S8— .'* 0 ,'), to which last ti c reader is referred for a full and 
yerjfr interesting account of the facts hitherto rccordc<l rc.'^pccting these remarkable 

and references to tin? variou.s works in wliich they occur. iSIv friend G. 11. 
K. Thwaites, Ksip, has hml the singular goo<l fortune, wliich has jKwlnqis oc- 
curred to no other entomologist, of seeing on the wing in May, 1838, not merely 
a single stylops or two, but a small swarm of at least tweiPy, and in as singular a 
the garden of his rcsidcuce, .situated in tin' suburbs of the populous city 
of Bristol. This was moat probably owing to the circumstance of tlie garden hav- 
ing had brought into it a quantity* of fresh eari-o which apparently had been dug 
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The next description of insect destroyers are those which devour thcju 
in their and last states. No beetles are more common after the 
summer is confirmed than the species of the genus Tel&phorus, Preysler 
informs us that the grub of T, fusciis destroys a great many other larvji * ; 
and I have observed the imago devour these and also Diptera. Linne has 
with justice denominated the CicimleUc the .tigers of insects. Though 
decorated with brilliant colours, they prey upon the whole insect race ; 
their formidable jaws which cross each other are armed with fearful tangs, 
showing to what use they are applicable ; and the extreme velocity with 
which they can either run or fly, renders hopeless any attempt to elude 
their pursuit. Their larvm are also equally tremendous with the imago, 
having eight eyes, four on each side, seated on a lateral elevation of the 
head, "two above, and two very minute below, which look like those of 
spiilers, and, besides their threatening jaws armed with a strong intf|||||ial 
tooth, being furnished with a pair of spines resembling somewhat the sting 
of a scorpion, which stand erect upon the back of the abdomen, and give 
them a most ferocious aspect. This last apparatus, according to Clairvillc. 
serves the purpose of an anchor for retaining them at any height in their 
deep cells.^ Most of the acpiatic beetles, at least the Gyrini and Dytisci. 
prey upon other insects both in their first and final state. The larvit oi‘ 
the latter have long been observed and described under the name ot 
HquilAcy and are remarkable for having their mandibles adapted for suction 
like those of llemerobius and Myrmeleon; but they are not, like them, 
deprived of a mouth, being able to devour by mastication as well as hv 
suction. Another tribe of this order which abounds in species, those 
predaceous beetles which form Linne s great genus Curahus (I^hitrcchina ''^), 
is universally insectivorous. One of the most destructive is the grub of 
a very beautiful species, an English specimen of which would be a great 
acquisition to your cabinet, it being one of our rarest insects *, I mean 
Cnhsomn Speophanta, This animal takes up its station in the nests of 
Cncthocampn proccssunwa and other moths, and sometimes fills itself so 
full with these caterpillars, which w^e cannot handle or even aj)proach 
without injury, as to be rendered incapable of motion, ami aj)pear ready 
to burst. Another beautiful insect of this tribe, Carahns auratHs, known 


from some bank or pathway, containing many of the nests of Anrlrena convcxiv^culu, 
which also aboiUKled in ‘he ganleii at the same time, and of which Mr. Thwoites 
captured several, all containing the larva of a Siyhtpa (itj one iiiMtaiice of throe), o. 
evident signs of a Stylops having escaped from them. J hese singular little animals, 
v.’hose economy and sy.stemalic ])lace are equally ])erplexing, Mr. 'Fhwaites informs 
us, “ are exceedingly graceful in their flight, taking long sweeps as if carried along 
by a gentle breeze,” which, and their large exj)anse of wdng, give them an appear- 
ance in flying very dilFcrent from that of any other insect. (Thwaites in Trans. Ent. 
Soc. Land. iii. 67.) 

1 Preys. Bomisch. Jnseht. 50. 61. 

2 Entom. Helvciitpiey ii. 158 

3 Jii the former edition of this work (Vol. IV. p. 302.), this tribe is deno- 
minated Eupodina ; but as this seems too near to M. Latreillc’s Eujx)da. i)elong- 
iijg to a diflerent tribe oi beetles, we have e>ubstituted the above name, which means 
the same. 

^ One was taken at Aldeburgh in Suffolk bv Dr. Crabbo, the celebrated poet ; 
another by a young lady at Sr oil. wold, which is now in the cabinet of Josepli 
Hooker, Laq. ; and a third by a bovat Norwich, crawling up a wail, which was pur- 
chased of him by S. Wilkin, E-; 
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in France by^the name of Vinaigrtcr, is supposed to destroy more cock- 
chafers than all their other enemies, attacking and killing the females at 
the moment of oviposition, and thus preventing the birth of thousands of 
young grubs.^ Lastly come the Bmchyptern^ many of whicii prey upon 
insects as well as on putrescent substances. Mr. Lehmann tells us that 
some of them are very useful in destroying a weevil {Apion Jlavifimo- 
r(itum^), the great enemy of our crops of clover seed. 

Amongst the devourers of insects in their perfect state only, must be 
ranked a few of the social tribes, ants, wasps, and hornets. The first- 
mentioned indefatigable and industrious creatures kill and carry off great 
immbers of insects of every description to their nests, and prodigious are 
their efforts in this work. I have seen an ant dragging a wild bee many 
times bigger than itself; and there was brought to me this very morning, 
while writing this letter, an Elater^ quite alive and active, which three or 
four ants, in spite of its struggles, were carrying off. An observing friend 
of ininc^ who was some time in Antigua, informed me that in that island, 
a kind of ant which construct their nests in the roofs of houses, when they 
meet with any animal larger than they can carry off alive, such as a cock- 
roach, &c., will hold it by the legs so that it cannot move, till some ot' 
them get upon it and dispatch it, and then, with incredible labour, carry 
it up to their nest. Madame Merian, in her account of the periodical ants 
jiientioned to you before, and which is confirmed by Azara**, notices ‘their 
clearing the houses of cockroaches and similar animals ; and Mprmica 
oiinih'ora is very useful in (V^ylon in destroying the former insect, the 
larger ant, and the white ant.^ 

You arc not perhaps accustomed to regard wasps and hornets as ot 
\ny use to us *, but they certainly destroy an infinite number of flies and 
other annoying insects. The year 1811 was remarkable for the small 
number of wasps, though many females appeared in the s{)ring, scarcely 
any neuters being to he seen in ‘the antunm®; anti probably in conse- 
ijiience of this circumstance, flics in many places were so extremely nume- 
rous as to be (piite a nuisance. Reaumur has observed that in France 
the huichers arc very glad to have wasps attend their stalls for the sake of 
their services in driving away the flesh-fly; and, if we may believe the 
autlio*' of Hector 8t. John’s American Letfersy the farmers in some parts of 
the United States arc so well aware of their utility in this respect, as to 
suspend in their sitting rooms a hornet’s nest, the occupants of which 
prey upon the flies without molesting the family. There are other de- 
vourers of insects in their [)erfect state, the manners and food of whose 
larva* we are unacquainted with. St. Pierre speaks of a lady-bird, but it 
probably belonged to some other genus, of a fine violet colour, with a 
lieud like a ruby, which he saw carry off a butterfly.^ Linne informs us 
that C/erhi: forniicarins dexouvs Anobium pertinaj:, A fly related to Paiwrjta 
communis appears created to instil terror into the pitiless hearts of the 

' Latr. Hist Nat, x. 181 . 

* Linn. Trans, vi. 141». Kirby, Ibid. ix. 12, 43. 

The lato R. Kittle, Ksq. 

\ ^ ayai]i‘s., i. 185. * PorcivaVs Ceylon^ 307. 

Mr. Rnight nimlc the same observation in 1806 , and supposes the scarcity oi 
arose from the want of m iles to impiognate the fcumles. FhUos. Trans. 
^807, p. 243. 

^ St. Pierre, Voy. 72. 
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tyrants of our lakes and pools — the all-devouring LihelluHna} The Asill 
also, which are always upon the chase, seize insects witli» their anterior 
legs and suck them wdth their haustclliiin. The cogjiate genus Dioctria, 
particularly D. alandica, prey upon lltjmcnoplcm, by some unknown 
means, instantaneously killing the insect they seize. Many species also 
of Empis, whose haustellum resembles the beak of a bird, carry off in it 
Tipu/aricu and otht?r small Biptera ; and, what is remarkable, you can 
seldom take these insects in coitu, but the female has a gnat, some fly, or 
sometimes a beetle, in her mouth. Can this be to deposit her eggs in, as 
soon as they are impregnated by the male ? or is it designed for the nup- 
tial least ? Even Scalopha^a stcrcoraria and scphalaria^ and probably main 
others of the same tribe, feed upon small flics, though their proboscis doeV 
not seem so well adapted for animal as for vegetable food. 

Tlie most unrelenting devourers of insects appear to be those belonging 
to my fourth division, which attack them under ciSerp form. These begin 
the work of destruction when they arc larvm, and continue it during the 
whole of their existence. The earwig that haunts every close place in 
our gardens, and defiles whatever it enters, probably in some degree makes 
up for its ravages by diminishing the number of other insects. The 
cowardly and cruel jManlis^ which runs aw*ay from an ant, will destroy in 
abundance helfiless flies, using its anterior tibia, with which the thigh 
form a kind of forceps, to seize its prey. The water-scorpions ( 
liauntra, and wdiose fore-legs are made like tho?x‘ of the Alanth, 

the water-boatman {N()t(mect(i)f which always swims upon its hack, and 
Siitnra, all live by rapine, and prey upon aipiatic insects. Some of thi> 
tribe arc so savage that they seem to love destruction for its own sake 
One ( Nepn (vicrca), which was put into a basin of water with several 
young tad|)oles, killed them all without attempting to eat one. 

Tliose remarkable genera of the tribe of water-hugs (Hi/drocoriiue 
Latr.), which glide over the surface of ^yery pool with such rapidity, being 
gifted with the faculty of walking upon the water, Ilpdrnmvtra^ Vviui^ and 
Gerris^ subsist also upon aejuatic insects. A large numher of the land- 
hugs (GVororMrtr Latr.), plunge their rostrum imo the larvm oi Lepidop- 
teia, ami suck the contents of their l)odies ; and UcduviuH pcrsunalus. 
which ought on that account to be encouraged, is particularly fond of tin 
bed-bug, as, according to Kuhn, is Penlafuma fAdcm^ six or eight of w hich, 
shut up in a room swarming with the bed-bug, lor sciveral weeks, coiu- 
pleteiy extirpated the latter.^" 

But ol all the insects that arc locomotive and pursue their prey iii 
every state, none are greatt-r enemies of their fellow tribes than the Lifni- 
lulhia^ and none are provided with more powerful and singular instrument- 
of assault. In the larvm and pupa states, during which they ii\cinth(‘ 
water and prey upon aquatic insects, they are furnished with two pair oi 
strong javys, covered by a kind of mask armed with a pair pf forci'jis or 
claws, which the animal has the power of pushing from it to catch am 
thing at a distance.^ Whcn*an aquatic insect passes within its reach, it 

1 Lesser, L. i. 263. note. 

2 Naturporscherj St. 6. and 1 alien, Ihmmt, Swe, 142. nuoted by Westwood, 

Cla$s,of In9A\.m. * '' 

* Reawn. vi. 100. t. 36— .38. 
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suddenly ilarts forth the mask, opens the forceps, seizes the unfortunate 
victim, and brings it within the action of its jaws. 

When they assume the imago state, their habits dp not, like those of 
the white ants, become more mild and gentle, but, on the contrary, are 
more sanguinary and rapacious than ever ; so that the name given to them 
ill England, “ Dragon-flios,” seems much more applicable than “ Demoi- 
selles,** by which the French distinguish them. Their motions, it is true, 
are light and airy ; their dress is silky, brilliant, and variegated, and trimmed 
with the finest lace ; so far the resemblance holds ; but their purpose, 
except at the time of love, is always destruction, in which surely they 
have no resemblance to the ladies. I have been much amused by ob- 
serving the proceedings of a species not uncommon here, Jmv Imptrato) 
of Dr. Leach. It keeps wheeling round and round, and backwards and 
forwards, over a considerable portion of the pool it frefpicnts. If one of' 
the same species comes in its way, a battle ensues ; if other species of 
JjihelluUna presume to approach, it drives them away, and it is continuallv 
engaged in catching case-worm flies and other inspets (for the species of 
this tribe all catch their prey when on the wing, ami their large eyes Seem 
given them to enalile them the more readily to ilo this) that Hy over the 
water, pulling off their wings with great adroitness, and (levouring in an 
instant the contents of the body. From the number of insects of this 
tribe which are everywhere to be observed, we may conjecture how 
useful they must lie in preventing too great a multiplication of the other 
;sp(?cics of the class to which they belong. 

Lastly, under this head, not to dwell upon some other apterous genera, 
devourers of insects, as the scor()ion and centipede, Phataui^iumy Galeodes^ 
must he ennmeratctl the whole world of Spiders, extremely numerous, 
hoili in spc'cics and individuals, which subsist entirely upon ins(‘ct.s, 
^prcalling witli infinite art and skill their nets and webs to arrest the flight 
i)f the hce<lloss and unwary summer tribes that fill the air, which arc 
iiourly caught hv thousands in their toils; one of them {Tlicrhliim 13- 
iiulfaium Rossi), we are told, even attacking the redoubted Scorpion.^ 

So much for the insect benefactors lo whom it is given in charge to 
keep the animals of their own class witliin their proper limits ; and I 
canno*^ doubt that you will recognise the goodness of the Great Parent in 
providing such an army of counterchecks to the natural tendency of almost 
all insects to iiicalculalde increase, lint before I quit thi#feubject 1 must 
call your alteution to what may be denominated canuihal iw.«rAs*, since, in 
spite of those declaimers who would persuade us that man is the oni\ 
animal that preys npon his own species*, a large number of insects are 
guilty of the same offence. Reaumur tells u.s, that having put into a glass 
vessel twTiity caterpillars of the same species, which he was careful to 
supply witli their approj^riatc food, they nevertheless devoured each othei 


' Thiebaut de Berncaiuf s Voya^ to Elbay\\.o\. 

^ “ E’en Tiger fell and .‘sullen Bear 

Tlieir liUeiie.'^s ami tlieir hiuMgc spare. 

Wan only mars kind Nature's plan. 

And turns the tierce pursud on Wan.” 

Scott’s KoUity, eanto iii. 1 
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until one only survived*; and De Geer relates several similar instances.'* 
The younger larva? of Cfiloaoma Sucophanta often take advantage of the 
helpless inactivity into which the gluttony of their niatiirer comrades has 
thrown them, and from mere wantonness, it should seem, when in no need 
of other food, [)icrce and devour them. A ferocity not less savage exists 
amongst the Ma/^/rs. These insects have their forc-lcgs of a construction 
not unlike that of a sabre ; and they can as dexterously cleave their anta- 
gonist in two, or cut off liis head at a stroke, as the most exfiert hussar. 
In this way they often treat each other, even the sexes fighting with the 
most savage animosity. Hdsel endeavoured to rear several specimens of 
d/. ;c//g/oAy/, but always failed, the stronger constantly devouring the 
weaker.^ This ferocious propensity the Chinese children have, according 
to Mr. Barrow, employed as a source of barbarous amusement, selling to 
their comrades bamboo cages containing each a il/ffw/w, which are put 
together to fight. You will think it singulur that both in Europe and 
Africa tliese cruel insects have obtained a character for gentleness of* dis- 
position, and even sanetity. This has arisen from the upright or sitting 
position, witli the fore-legs bent, assumed in watching for their prey, 
which the vulgar have su{)posed to be a praying posture, and hence adopted 
the belief that a thild or traveller that had lost his road would be giiiilcd 
by taking one of these jiious insects in his hand, and observing wduU way 
it pointed, jMauth fansta, though not as sosne suppose worshipped by 
the Hottentots, is yet greatly esteemed by them, and they regard the 
person upon whom it alights as highly fortunate.'* A similar unnatural 
ferocity is exhibited by Grpllus campestm, of which, having [)nt the sexes 
into a box, I found on examining them that the female had begun to make 
her meal oft’ her companion. The malign aspect of the scorpion leads us 
to expect from it unnatural cruelty, and its manners fulfil this expectation. 
Maupertuis put a hundred scorpions together, and a general and murderous 
battle iimriediately began. Almost all were massacred in the sj)acc of a 
few days without distinction of age or sex, and devoured by the survivors. 
He informs ns also that they often devour their own offspring as soon as 
they arc born.^ Spiders are equally ferocious in their habits, fighting 
sanguinary liattles, which sometimes end in the death of both combatants; 
and the females do not yield to the Mantca in their unnatural crueity to 
their mates. Woe be to the male spider that, after an union, docs not 
with all speea make his escape from the fangs of his partner ! Nay, Dc 
Oeer saw one that, in the midst of his preparatory caresses was seized l)y 
the oliject of his attentions, enveloped by her in a web, and then devoured 
— a .sight which, he observes, filled him with horror and indignation.'^ 

Such are the benefit.s which we derive from the insects tliat keep each 
other in check. Here they arc the deatropers to wdiich we arc cliieHy 
indebted; but we are in another point of view under nearly equal obliga- 
Jtrons to the destroyed; for they are insects, either wholly or in part, that 


^ Reaumur, ii. 413. This habit is well known to our practical Lepidopferists, wbo 
have given the name of the Mnnsttr Caterpillar to one of these cannibal specie^'; a 
memoir upon which by Mr. 1 hr ipp was lately read before the Entomological Socicity- 

* De Geer, i. 633. iii. 361. iuu. vi. 91. 3 ijosel, iv. 96. 

* Thunberg’b Travekt ii. 66, 

5 De Geer, vii. 335. « igo. 
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form the food of some of our most esteemed fishes, and of birds that are 
not more valuable to ns as articles for the table, than as the songsters that 
enliven our grovcwS. But before proceeding to the details which this view 
of the subject involves, I ought not to omit j)ointing out to you that many 
qiiailriipeds, which, though not all of direct utility to us, are doubtless of 
importance in the scale of being, derive a considerable part of their sub- 
sistence from insects. 

The harmless hedgehog and the mole, to begin at the lower end of 
the scries, are both said to be insectivorous^; the latter devouring large 
quantities of the wire-worms. The greedy swine will root up whole acres 
hi search of the grubs of cockchafers, of which they are very fond ; 
and perhaps the good they do is greater than the harm, if their attack be 
confined to grass that, having been undermined by these grubs, would soon 
die ; the}’ also dig up the larva? of the destructive Cicada srptcndccwi, 
called the American locust-, on which, when in their perfect state, the 
squirrels arc said to grow' fat.^ The badger. Lesser informs us, w'ill cat 
beetles ; and its kinsman the bear has the character of being very fond of 
ants and of honey; which last is also said to be a favourite article with the 
fox, who has sometimes the audacity to overturn beediives, and even to 
attack wasps’ nests in search of it. lie will als'o eat beetles. 

Sjiarrman has given an amusing account of the boney-ratcl (Viverra 
vwHivora), which has a particular instinct enabling it to discover bees, and 
attack them in their entrenchments. Near sunset the ratel will sit and 
hold one of his paws before his eyes, in order to get a distinct view’ of the 
object of Iiis pursuit ; and when, in consequence of his peering about in 
this manner, he secs any bees Hying, he knows that at this time of the day 
they arc making for their habitations, whither he follows them, and so 
attains his end. ^ Another species of Vlnrra ( F. prchcuslim) is also reputed 
to be an eager insect hunter. The young armadillos feed on a sjiccics of 
locust ; but no quadruped can with more propriety be cidled insectivorous 
than the ant-eaters (^Mprnwcophaga), which, as their name imports, live 
upon ants. The great ant-eater, when he comes to an ant-hill, scratches 
it up with his long claws, and. then unfolds his slender w'orm-likc tongue 
(which is more than two feet long, and wet with saliva), and when covered 
with ants draws it back into his mouth and swallows thousands of them 
a.livc, renewing the operation till no more are to be found. lie also climlis 
trees in search of wooil-lice and wiKl honey. Bats, as every one knows, 
are always llitting about in summer evenings, hawking for insects: and the 
lemur and monkeys will also cat them. 

Insects likewise atVord a favourite kind of food to many reptiles : the 
tortoise ; frogs and toads ; and lizards too of ditlerenl kinds. 8t. Pierre 
mentions a small and very handsome species in the island of IMauritius, 
that j)urAies them into the houses, climbs up the walls, and even walks 
over glass, w'atching with great patience for an opportunity of catching 
them.^ The coinnion snake also is said to receive part of its nutriment 
from them. 

But to revert to insects as indirectly advantageous to us, by furnibhing 
food to fishes and birds, beginning with the former. 

^ hinglev, ii. ,371. ® Bingley, iii. 27. 

^ Collinson in Vhilos, Trans. 1703. ‘ ii. I^SO. 

® St. rivne, Vot/. 73. 
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Our rivers abound with^/Zs/i of various kinds, which at particular seasons 
derive a principal part of their food from insects, as the numerous species 
of the salmon and carp genus. These chiefly prey upon the various kinds 
of Trichoptcra, in their larva state called case- or caddis-worms, and in 
their imago may-flies (though this last denomination properly belongs 
only to the Sialis lutaria^ wiiich generally appears in that month) and 
Ephcmcr<£. Besides these, the waters swarm with insects of every order 
as numerous in proportion to the space they inhabit, as those that fill the 
air, which form the sole nutriment of multitudes of our fish, and the partial 
support of almost all. 

Reaumur has given us a very entertaining account of the infinite hosts of 
Ephcmcrce that by myriads of millions emerge at a certain season of the 
year from some of the rivers in France, which, as it is well worth your 
.attention, I shall abridge for you. 

These insects, in their first and intermediate state, are aquatic : they 
cither live in holes in the banks of rivers or brooks below the water, so 
that it enters into their habitations, which they seldom quit ; or they swim 
about and walk upon the bed of the stream, or conceal themselves under 
stones or upon pieces of stick. Though their life, when tluy assume the 
perfect state, is usually extremely short, some being disclosed after sunset, 
laying their eggs and dung before sunrise; and many not living more than 
three hours ; yet in their preparatory state their existence is much longer, 
in some one, in otlters two, in others even three years. 

The diflerent species assume the imago at ditlerent times of the year; 
but the same species appear regularly at nearly the same period annually, 
and fora certain number of days fdl the air in the neighbourhood of the 
rivers, emerging also from the water at a certain hour of the day. Those 
which Swamiiierdam observed began to fly about six o’clock in the 
evening, or about two hours before sunset ; hut the great body of those 
noticed by Reaumur did not appear till after that time ; so that the season 
of diflerciit harvests is not better known to the farmer, than that in which 
the Kpheincrae of a particular river arc to emerge is to the fisherman. Yet 
a greater degree of heat or cold, tlic rise or lull of the water, and other cir- 
ciimstaijces we arc not aware of, may accelerate or retard their appearance. 
Between the lOth and loth of August is the time when those of the Seine 
and Marne, which Reaumur described, arc expected by the fishermen, who 
cull them manna: and when their season is come, they say, “The manna 
begins to appear, the manna fell abundantly such a night; ” — alluding, by 
this expression, either to the astonishing (/ciantify of food which the 
Ephemerse afford the fish, or to tlic large quantity of fish which they then 
take. 

Reaumur first observed these insects in the year 1738, when they did 
not begin to show themselves in numbers till the ISth of August. l)n the 
19th, having received notice from his fishermen that the flies had appeared, 
he got into his boat about three hours before sunset, and detached fron^ 
the banks of the river several masses of earth filled with pupm, which he 
put into a large tub full of water. This tub, after staying in the boat till 
about eight o'clock, without seeing any remark a!)le number of the flies, and 
being threatened with a storm, he caused to be landed and placed in ids 
prden, at the foot of whicli ran the Marne, Before the people had landeil 
it, an astonishing number of Ephemerae emerged from it. Every piece of 
earth that was above the urfacc of the water was covered by them, some 
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beginning to quit their slough, others prepared to fly, and others already on 
the wing; and every where under the water they were to be seen in 
a greater or less degree of forwardness. The storm coming on, he was 
ol)liged to quit the amusing scene ; but when the rain ceased to fall, he 
returned to it. As soon as the cloth with which he had ortlered the tub 
to be covered was removed, tlie number of flies appeared to be greatly 
augmented, and kept continually increasing ; many flew away, but more 
were drowned. Those already transformed, and continually transforming, 
would have been sufiicient of themselves to have made the tub seem full ; 
but their number was soon very much enlarged by others attracted by the 
light. To prevent their being drowned, he caused the tub to be again 
covered with the cloth ; and over it he held tlic light, wliich was soon 
concealed by a layer of these flics, that might have been taken by handfuls 
from the candlestick. 

But the scene round the tub W'as nothing to be compared with the 
wonderful spectacle exhibited on the banks of the river. The cxcla- 
Hiiitious of his gardener drew the illustrious naturalist thither; and such 
a sight he had never witnessed, and could scarcely find words to describe. 
“ Tlie m\ria(ls of Ephemerae,** says he, “ w hich filled tlie air over the 
curretit of the river, and over the bank on which I stood, are neither to 
be expressed nor conceived. When the snow falls with the largest flakes, 
and with the least interval between them, the air is not so full of them as 
that which suiToundcd us was of Ephemera?. Scarcely had 1 remained in 
one place a few minutes, when the step on which 1 stood was quite con- 
cealed with a layer of them from two to four inches in depth. Near the 
lowest step a surface of water of five or six feet dimensions every way was 
entirely and thickly covered by them ; and what the current carried off 
was continually replaced. Many times I was obliged to jibandon my 
station, not being able to bear the shower of Ephemerae, wliic h, falling 
with an obli(juity less constant than that of an ordinary shower, struck 
continually, and in a manner extremely uncomfortable, every part of my 
face — eyes, mouth, and nostrils were filled with them.” To hold the 
flambeau on this occasion was no pleasant office. The person who filled 
it (lad his clothes covered in a few moments with these flies, wliieh came 
from all parts to overwhelm him, liefore ten o’clock this interesting 
spectacle had vanished. It was renewed for some nights afterwards, but 
the flies were never in such prodigious numbers. The fishermen allow 
only tliree succe.ssive days for the great fall of the manna ; but a few flies 
apjiear both before and after, their number increasing in one case, in the 
other diminishing. Whatever be t!ie temperature of the atmosphere, 
whether it be cold or hot, these flies invariably appear at the same hour in 
the evenjug, that is, bi?tweeu a quarter and half-past eight ; towards nine 
they begin to fill the air ; in llie following half-hour they are in the 
greatest numbers ; and at ten there, arc scarcely any to be seen. So that 
in less than two hours this infinite host of flics emerge from their parent 
stream, fill the air, jicrform their appointed w'ork, and vanish. A very 
large proportion of them falls into the river, where the fish have their 
grand festival and the fisherinen a good harvest.* 

Under tliis head I may observe bow much the patient angler is indebted 
to insects for some of his> choicest baii.s, for the best opportunities of 


* Keaum. vi.479-^ i87. 
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showing his skill, and for the most gratifying part of his diversion. The 
case-worm and several other larvae are the l)est standing bait for many 
fish. The larva of the Ephemera, there called bait and bank-bait ^ is 
much used in some parts of Holland. The case-worms, and grubs (I 
suppose of flies) from the tallow-chandlers, and the larvae of wasps taken 
out of the comb, are in request with us for roach and dace ; and I am told 
by an acute observer of these things, the Rev. 11. Sheppard, that the 
Gcotnipcs and Mclolonthce are good baits lor chub.® But to be an adept 
in fly-fishing, which requires the most skill and furnishes the best di- 
version, the angler ouglit to be conversant in Entomology, at least suffi- 
ciently so to distinguish the different species of Phri/^avca and other Tri- 
choptcra, and to know the time of their appearance. The angler is not 
only indebted to insects for some of his best baits, but also for the best 
material to fasten his hooks to, anti even for making his lines for smaller 
fish — the Indian grass or gut, as it is called f termed in France Cheveux dc 
Florence)^ which is saitl to he prepared in China from the matter con- 
tained in the silk reservoirs of the silk-wonn, but according to Latrcillc is 
the silk vessel itself when dried.^ 

One of the most important ends for which insects w^ere gifted with such 
powers of imiltiplieation, giving birth to myriads of myriads of individuals, 
was to furnish the feathered part of the creation with a sufficient sup)>ly 
of food. The number of birds that derive the whole or a principal part 
of their subsistence from insects is, as is universally known, very great, 
and includes species of almost every order. 

Amongst the Accip'dres the kestril (^Falco ihvumcnlus L.) devours 
abundance of insects. A friend of mine, upon opening one, found its 
stomach full of the remains of grasshoppers and beetles, particularly the 
former, which he suspects constitute great part of the fixid of this species. 
One of the shrikes, also, or butcher-birds (Lftnius collurio ) — and it is pro- 
bable that other species of this numerous genus may liave the same habits 
— is known to feed upon insects, which it first impales alive on the thorns 
of the sloe anil other spinous plants, and then devours. If meat be given 
it, when kept in a cage, it will fix it upon the wires before it eats it. 
Lanins excubiior also impales insects ; but Ilcckeweldcr denies that it 
feeds upon them. If he be correct, the object of this singular procedure 
with that species may be to allure the birds which it preys upon to a 
particular spot.^ 

Amongst the Flccc or Pics the Crolophngn^ called the Ani, wliich is a 

1 Swanim. Ji\h. Fat. i. r. 4. b. 

* In Col. Yona\)lo’s Kipcrleitred Anghrj a vast number of insects are eniirner/itcd 

as good baits for fi.'ib, under tbe names of Bob, Cadbuil, Caterpillars, Pal- 

mers. Gentles, Jhirkworms, Oak-worms, Colrivvrt-worms, I'latj-worms, Green- flies, 
Ant-^ies, Butterjlies, 11^ asps. Hornets, Bees, Humble-bees, G rasshojipcrs, l)ors. 
Beetles, a great brown .//// that lives upon the oak liloj a Sr.urabee \Melolontha vul- 
garis, or Aiiiphhnalla solstitialis ?), and flies (i, c. May-ffics) of various sorts. — -Sec also 
Jir. J ion aids’ ITg-fisheds Knlomolooy. 

» Anderson’s Bfcreatiom in Aorindt. Sec, iv. 478. ; Lntr. Hist. Nat. xW. Ibi. 

* According to Mr. Heeke\v(M;i.. r (TVans. Amcr. Phil, Snc. iv. rj4.), L. vxcuhifor, 
called in America the nine-killer, from an idea that it transtixes nine individuals 
daily, treats in this manner Gro . shoppers onlv; while L. collurio would seem to 
restrict itself chiotiy to Geotnjpcs, two of which Mr. Sheppard once observed trans- 
fixed in a hedge that he kin. v' to be the resideuco of this bird. Kugedlaii even 
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native of Africa and America, lives upon the locusts and Ixodes rkvius, 
^vhich it picks in great numbers from the backs of cattle ; but none arc 
greater devourers of insects in this order than rooks. It is for the grubs 
of Mclolontha^ Tipiilo^ &c., that they follow the plough ; and they always 
frequent the meadows in which these larvae abound, destroying them in 
vast numbers. Kalrii tells us,. that when the little crow was extirpated 
from Virginia at an enormous expense, the inhabitants would willingly 
have them brought back again at double the price.^ The icteric oriole is 
kept by the Americans in their houses for the sake of clearing them of 
insects ; and the purple grackleis so useful in this respect, that when, on 
jiccount of their consuming grain, the American farmers in New England 
oli’ered a reward of three-pence a head lor them, and they were in con- 
sequence nearly extirpated, insects increased to such a degree as to cause 
a total loss ot the herbage, and the inhabitants were obliged to obtain hay 
for their cattle not only from Pennsylvania, but even from Great Britain.^ 
Of this oriier also is the bee-cuckoo md/crt'/or), so celebrated for 

its instinct, by which it serves as a guide to the wild bees’ nests in Africa. 
!S|)arnnan describes this l)ird, which is somewhat larger than a common 
sparrow, as giving this information in a singular manner. In the evening 
and morning, winch are its meal-times, it excites the attention of the 
Hottentots, colonists, and honey-ratel, by the cry of chcn\ chcri\ c/icrr, 
and conducts them to the tree or spot in which the bees’ nest is con- 
cealed, continually repeating this cry. When arrived at the spot, it hovers 
over it ; and then alighting on some neighbouring tree or bush, sits in 
Silence, expt'cting to come in for its share of the spoil, which is that part 
of th6 comb containing the brood.^ The wryneck and the woodpeckers, 
tlicnuthatc.il and trec-crc oper, live entirely iqmn insects and their eggs\ 
which they j)ick out of decayed trees, and out of the bark of living ones. 
The foninr also frequents grass-plots and ant-hills, into which it darts its 
long flexible tongue, and so draws out its prey. The woodpecker likewise 
draws insects out of their Iioles by means of the same organ, which for 


thinks tliat it impales only G. vernnkSf which he has oflcn found transfixed, but 
never G. sUrcorarius. (^Schneid. Jltof. 1 must remark, how’over, that I last 

s'Mniner observed two huinhU-hees <piite alive impalctl on the thorns of a hedge near 
iny house, which hud probably been so jilared by this species, Ij. excubitor being 
rarely fouiul except in luuiintainous wiltls. (licwick’s Uirds^ i. (il.) And rruf. 
k'ander states tliat on opening this hint (/>. collurio) be has sometimes found in its 
stomach notliiiig but gras^boppers, and at otlnns small beetles and other insects. 
{Xuturforsc/itrf Stk. xviii. Mr. Duidop, in a letter in Loudon's Gar(U’tier\'t 

Magazine for May, 1812 (No. cxlvi. p. ‘ioU.), slates, that upon examining a branch 
of hawtliory on which be bad for some days observed a pair of lly-calchers feeding 
their young, ho found iqiwards of a dozi u humble-bees {liombiis tirrcstris) fi.xed 
upon tlio spines ns securely as if done by the hand of man, some being alive, and 
others dead and partly devoured. Mr. Dunlop, after removing the bees to Avatch 
the process of the birds in placing them, had soui the salisfaclioii of seeing tlie. lly- 
eatcliers catch them on the wing, carry ibrm direct to the branch (which Avas a dead 
one, apparently on account of the greater hardness of the spines), and thrust them 
on the spines* fis abov'c describetl. Mr, W. ^V. Saunders found a mimbor of the 
yellow iinderwdng moth (/rriphtcna promdm) thus fixed. 

' Stillingfl. Tracts^ 17o. Linn, Trans, v. lOo. note \ 

• bingley, ii. 287—21)0. * Sparrman, ii. 186. 

Bewick’s Birds, i. I’ref. xxii. 130. 

M 3 
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this purpose is bony at the end and barbed, and furnished with a curious 
apparatus of muscles to enable them to throw it forward with great force. 
Some species spit the insects on their tongue, and thus bring them into 
their mouth. In America, the tree-creeper is furnished with a box at the 
end of a long pole to entice it to build in gardens, which it is found to be 
particularly useful in clearing from noxious insects. 

Amongst the Grallce or Waders, many of the long-billed birds cat the 
larvae of insects as well as worms; and they form also no inconsiderable 
part of the food of our domestic poultry, especially turkeys, which may he 
daily seen busily engaged in hunting for them, ainl, as well as ducks, will 
greedily devour the larger insects, as cockchafers, and in North America, 
Civadce. Mr. Sheppard was much amused, one day in July, with observing 
a cow which had taken refuge in a pond, probably from the gad-lly, and 
was standing nearly up to its belly in water. A fleet of ducks surrounded 
it, which kept continually jumping at the flies that alighted upon it. The 
cow, as if sejisible of the service they were rendering her, stood perfectly 
still, though assailed and pecked on all sides by them. The partridge 
takes her young brood to an ant-hill, where they feast upon the larvae and 
pupae, w’hich Swammerdam informs us were sold at market in his tinie to 
feed various kinds of birds,' Dr, Clarke also mentions having seen them, 
as well as the ants themselves, exposed to sale in the market at Moscow, 
as a food for nightingales,^ Lptreillc tells us that singing birds arc fed in 
France with the larvie of the horse-ant {Formrn ruja). 

But the Linnean order of Passcrex affords the greatest number of in- 
sectivorous birds ; indeed almost all the species of this order, except 
perhaps the pigeon-tribe, and the cross-bill, and other Loxiic, more or 
less eat insects. Amongst the thrush tribe, the blackbird, though he wiil 
have his share of our gooseberries and currants, assists greatly in clearing 
our gardens of caterpillars; and the locust-eating thrush is still more 
useful in the countries subject to that tlrcadbd pest ; these birds never 
appear but with the locusts, and then accompany them in astonishing 
numbers, preying upon them in their larva state. The common sparrow, 
though proscribed as a most mischievous bird, destroys u vast number of 
insects. Bradley has calculated that a single pair, having young to main- 
tain, will destroy 3360 caterpillars in a wcek.^ They also prey upon 
butterflies and other winged insects. The fly-catcluTs (Ahischapa), ami 
the warblers (Motanl/a), which include our sweetest somrsters, are almost 
entirely supported by insects; so that were it not for these despised 
creatures we should he (le[u*ived of some of our greatest pleaMircs, and 
half the interest and delight of our vernal walks would he done away. 
Our groves would no longer he vocal ; our little domestic favourites the 
reil-brcast and the wren would desert us; and the heavens would he de- 
populated. We should lose too some of the rm^st esteemed dainties of onr 
tables, one of which, the wheat-ear, is said to be attracted to onr downs 
by a particular insect.^ Lastly, insects are the sole food of swallows, 
which are always on the wing hawking for them, and their flight is regulated 
by that of tlieir prey. When the atmosphere is dry and clear, and their 
small game flies Jiigh, they seek the skies ; when moist, and the insect.*? are 
low or upon the ground, they descend, and just skim the surface of the earth 


Bih. Nat 1 . 120, b. 
5 Keauin, ii. 


* Travelxj i. 110. 

* Biuglcy, ii. 874. 
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and waters ; and thus by their flight are regarded as prognosticating fair 
or wet weather. I was one summer much interested and amused by ob- 
serving the tender care and assiduity with which an old swallow supplied 
her young with this kind of food. My attention was called to a young 
brood, that, having left their nest before they were strong enough to take 
wing, were stationed on the lead which covers a bay-window in my 
house. The mother w'as perpetually going and returning, putting an insect 
into the mouth first of one, then of the others in succession, all fluttering 
and opening their mouths to receive her gift. She was scarcely ever more 
than a minute away, and continued her excursions as long as we iiad time 
to observe her. When the little ones w ere satisfied, they put their heads 
under their wings and went to sleep. The nnmlier of insects caught by 
this trilie is inconceivable. But it is not in survimcr only that birds derive 
their food froni the insect tribes : even in winter the pupa? of I.cpidoptera^ 
as IMr. White tells us, are the grand support of those that have a soft 
bill.‘ 

I shall close my list of the indirect benefits derived from insects, Viy ad- 
verting to the very singular apparent subserviency of some of them to the 
functions of certain vegetables. 

You w't'll know th;it some plants are gifted wdtb the faculty of catching 
fit's, Thes(^ vegetable Muscicapce^ which have been enumerated by Dr. 
Barton of Philadelphia, who has published an ingenious paj)er on the sub- 
ject % may be divided into ilirvc classes: — First, those that entrap insects 
liy the irritability of their stamina, which close upon them when toiicheil. 
Under this heatl come Apoctpnim androstrwijuimniy Aschpicis spriaca and 
curassnvirit, Ncrium olcaiidi r, and a grass described by Miehaiix under the 
name of Leersia lenticiilaris. The second class inclndcs those which 
entrap thcMii by some viscosity of tiie plant, ns many species of RhododcU’-^ 
dr()7ij Ka/niia^ Rohimriy SilvuCy lipthnnUy Popnlus Imlsamift ray And 

under the third class will arrange those which ensnare by their leaves, 
whether from some irritability in them, as in Dioiuca^ Droscrtiy &c., or 
merely from their forming hollow vessels containing water into which the 
flics are enticed either by their carrion-like odour, or the sweet fluid which 
many of them secrete near the lanx ; as in Sarraccuidy Xepenthes, Aipui- 
iiniff Crphttlolusy Sic.y the tubular leaves of which are usually found stored 
with putrefying insects, lu this last class may be placed the common Z):- 
jnacus of this cunntry, the connate leaves of w hich form a kind of basin 
round the stem that retains rain-water, iu which many insects are drowned. 
To these a fourth class might be added, consisting of those plants whose 
flowers, snielling like carrion {Stapeiia hirsiUa, &c.), entice flies to lay their 
eggs iipw them, which thus perish. 

The muiiber of insects thus destroyed is prodigious. It is scarcely 
possible to find a flow'er of the Ahiscicapa: ascicpiadctc that has not 
entrapped its victim, and some of them in the United States closely cover 
hundretls of acres together, 

J White’s Selborney i. 181. * Philos, Mag, xxxix. 107, 

* Small flies are sometimes found sticking to the glutinous stigmii of some of the 
Orchidea? like birds on n limed twig (S|>r»‘vgol, Kntilevktes Cieheimuissy '21,)’, and 
ants are not iinfVequcntly detained in the milky jHicc which the touch of cnmi their 
light leet causes to exude from the calvxcs of Mie cuaimou garden lettuce. — Ann- 
0/ Rot, h, 600. 
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What may be the precise use of this faculty is not so apparent. Dr. 
Barton doubts whether the flowers that catch insects, beini; only tempo- 
rary organs, can derive any nutriment from them ; and he does not think it 
probable that the leaves of Dioncca^ ^c., which arc usually lound in rich 
boggy soil, can have any need of additional stimulus. As nothing, how- 
ever, is made in vain, there can be little doubt that these ensnared insects 
are subservient to some important purpose in the economy of the plants 
which arc endowed with the faculty of taking them, though we may lie 
ignorant what that purpose is ; and an experiment of Mr. Knight’s, nur- 
seryman ill King’s Road, London, seems to prove that, in the case of 
lyimicrci at least, the very end in view', contrary to Dr. Barton’s supposi- 
tion, is the supplying the leaves with animal manure; for he found that 
a plant upon whose leaves he laid fine filaments of raw beef was much 
more luxuriant in its growth than others not so treated.^ Possibly the 
air evolved from the putrefying insects with which Sarracemn piirpurm is 
sometimes so filled as to scent the atmosphere round it, may be in a similar 
manner favourable to its vegetation. 

Most of the insects which are found in the tubular leaves of tliis and 
similar plants enter into them voluntarily; but Sir James Smith mentions 
a curious fact, from which it appears that in some cases they arc deposited 
by other species. One of the gardeners of the Liverpool Botanic ilardcn 
observed an insect, from the description one of the Cnihronkhc, which 
druL^ged several large flies to the Smraccnia enJunen^ and having with some 
difficulty forced them under the litl or cover of its leaf, deposited thorn in 
its tubular part, which was half filled with water ; and on examination all 
the leaves were I’ound crowded with dead or drowning flics.'^ What was 
tlie object of this singular manoeuvre docs not seem very obvious. At the 
. first glance one might suppose that, having deposited an egg in the fly, it 
•intended to avail itself of the tube of the leaf instead of a burrow. Yet 
we know of no such strange deviation from natural instinct, which would 
be the more remarkable, because the insect was Eiiropcau^ while the plant 
was American, and growing in a hot-housc. And, at any rate it docs nut 
seem very likely that the insect would commit her egg to the tube without 
having previously examined it ; in which case she must have discovered it 
to be half full of water, and consequently unfit for her purpose. It is not 
so wonderful that many large flies should, as Professor Barton informs us, 
drop their eggs into the Ascidia furnished with dead carcasses ; and it 
si eins very probable that Djjtisci oviposit in them ; for the Sf/uH/ft, which 
Rumphius found there, was probably one of their larvm, this being the 
old name for them.® 

ilowcvcr problematical tlic agency of insects caiif|Iit by plants as to their 
mitrimcnt^ there can be no doubt that many species perform an important 
function with regard to their impregnation, which indeed without their aid 
would in some cases never take place at all. Thus, for the due fertilisation of 
the common Barberry (^Berheris vulgaris)^ it is necessary that the irritable 
stamens should be brought into contact with the pistil by the application 
of some stimulus to the base of ihe filament ; but this would never take 
place were not insects attracted by the melliferous glands of the flower to 

' Element s of the Science of Botany^ C2. 

* Jntrodwtion to Botany, IDo 

5 
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insinuate themselves amongst the filaments, and thus, while seeking their 
own food, unknowingly fulfil the intentions of nature in another de- 
partment. ^ 

The agency of these little operators is not less indispensable in the 
beautiful tribe of Iris, In these, as appears from the observations of 
Kdlreutcr, the true stigma is situated on the upper side of a transverse 
membrane (arcus eminens of Haller), which is stretched across the middle 
of the under surface of the petal-like expansion or style-flag, the whole of 
whit'll has been often improperly regarded as fulfilling "the office of a stigma. 
Now, as the anther is situated at the base of the style-flag which covers 
it, at a considerable distance from the stigma, and at the same time cut off 
from all access to it by the intervening barrier ibrmed by the arcus eminens^ 
it is clear that but for sonic extraneous agency the pollen could never 
possibly arrive at the place of its destination. In this case the humblc-bcc 
is the operator. Led by instincty or, as the ingenious Sprengcl supposes, 
by one of those hoiicymarks (SnJ'lmnal) or spots of a different colour from 
tlic rest of the corolla, which, according to him, arc placed in many flowers 
expressly to guide insects to the nectaries, she pushes herself between the 
stiff style-llag and elastic petal, which last, while she is in the interior, 
presses her close to the anther, and thus causes her to brush off the pollen 
with her hairy back, which ultimately, though not at once, conveys it to 
tlie stigma. Having exhausted the nectar, she retreats backwards : and 
ill doing this is iiuleed pressed by the petal to the arcus cmhicns ; but it is 
only to its lower or negative surface, wliicli cannot influence imprccnation. 
Siie now takes her way to the second petal, and insinuating herself under 
its style-flag, her back comes into close contact with the true stigma, which 
is thus imjiregnated with the pollen of the first visited anther; and in 
this manner migrating from one part of the corolla to another, and from 
flower to iiower, she fructifies one with pollen gathered in her search after 
honey in another. »Sprcngcl found that not only are insects indispensable 
in fructifying the difiereut species of //7.v, but that some of them, as I, 
xiphiuni, require tlie agency of the larger humble-bees, wliich alone are 
strong enough to force their way beneath the style-flag; and hence, as 
these insects are not so common as many others, this Iris is often barren, 
or bears imperfect seeds, ^ i:?prcngel also contends, that insects are cssen- 
ti:.;ly necessary in the impregnation of Asclcpiadccc ; in which opinion he 
is confirmed by the conclusive testimony of the celebrated botanist Robert 
Brown, Esq., who states^ that there can be no doubt that the agency of 
insects is very frequently, though not always, employed in the fecundation 
of Orchulcte, “ but that in those Asdcpiadccc that have been fully examined, 
the absolute necessity for their assistance is manifest.” 

Arhtoknkia ciematitisy according to Frofessor Willdenow, is so formed, 
that tile anthers of themselves cannot impregnate the stigma ; but this 
important aflair is devolved upon a particular species of gnat {Cccklomyia 
pennicorni^'), Tlic throat of the flower is lined wutb dense hair, pointing 
downward, so as to form a kiml of funnel or entrance like that of some 
kinds of mouse-traps, through which the insects may easily enter, but not 

J Smith's Tractsy 1C5. Kblrcuter, Ann. of Bot. ii. 9. 

^hr. Conr. Sprengel, Geheimnias. ^c, Berlin, 1793, 4to. ; quoted in 

^in.ofnot.i.4U, 

On the Organs and Mode of Fecundation in (^rhidcx and Asclepiadav. Linn, 
Lrans, xvi. 731. 
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return ; several creep in, and, uneasy at their confinement, are constantly 
moving to and fro, and so deposit the pollen upon the stigma ; but when 
the w.ork entrustcil to them is completed, and impregnation has taken 
place, the hair which prevented their escape shrinks, and adheres closely 
to the sides of the flower, and these little go-betweens of Flora at length 
leave their prison.^ Sir James Smith supposes that it is for want of sonic 
insect of this kind that Aristuhehia Apho never forms fruit in this coiiniiy. 

Equally important is the agency of insects in fmctilying the plants of the 
Linnean classes Monackty IJkvcia, Polpgamia^ in which the stamens are in 
one blossom and the pistil in another. In exploring these for honey and 
pollen, which last is the food of several insects besides bees'", it becomes 
involved in the hair with wdiich in many cases their bodies seem provided 
for this express purpose, and is conveyed to the germen requiring its ferti- 
lising influence. Sj^rengel supposes that with this view some plants have 
particular insects appropriated to them ; as to the dia'cioiis nettle (V/Me- 
rcU's vrtic(f!y to the toad-flax Cathereics gravkius, both minute beetle^, !kc. 
Whether the operations of Cj/uips psencs be of that advantage in fertilising 
the fig which the cultivators of that fruit in the East have long supposed, 
is doubted by Hassclqiiist and Olivier^, both competent observers, who 
have been on the spot.'^ Our own gardeners, however, will admit their 
obligations to l>ce.s in setting their encumbers atid melons, to wliicli they 
find the necessity of themselves conveying pollen from ti male flowt r, when 
the early season of the year precludes the assistance of insects, Sjircniiel 
asserts that, apparently witii a view to prevent hybrid mixtures, insects 
which derive their honey or |Kdlcn from different [ilants indiscriminately 
will, (hiring a whole day, confine their visits to that species on which they 
first fixed in the morning, provided there he a siifllcient supply of it*; and 
the same obsei vation was long since made with respect to bees by oui 
countryman Dohlis.® 

Thus we sec that the flowers which we vainly think arc 

“ horn to blush unseen. 

And \vast(i their fiagraiicij on the desert air,’* 

though unvisited by the lord of the creation, w ho boasts that they were 
made for him, have nevertheless myriads of insect visitants and admirers, 
which, though they pilfer their sweets, contribute to their fertility. 

I am, c^c. 

1 Grundrisn <hr Krtlutcrliunde,^ 353. A writer, howTVC'r, in the Annual M>d'md 
Review (ii. 400.) douljts the accuracy of tlii.s fact, on the ground that ho could never 
find C. pennicorma^ tiioiigh A. clamititis ha.s produced fruit two years ;:t, Jironiptnii. 
Meigen (Dipt. i. 100. e.) places llii.s amongst his doubtful Cevidomyiu, Fahriciii.'^^ 
coiLsiders it as a Chironomus. 

2 1 have frequently ob.servod Dennesks flavfscenHf knt. Frit. (Byturus) eat both 
the petals and stamens of Stellarla ho/osteum ; and Mn rdel la: W'ili open the anlliciv 
with the securiform jf>i»ts of their palpi to ge-t at the pollen. 

3 Hasselqiiist’s Travels^ 253. Latr llkt. Xat, xiii. 204. 

* Tor a full account of the va.ious opinion^, on this disput(»(l point, see an interest- 
ing article by Mr. Westwood in Trans. Ent. Soc. Land. li. 214 — 224. 

® Wilid. GrundrisSf 352. 6 iVi/7. Trans, xlvi. 53G 
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LETTER X. 

BENEFITS DEKIVED FROM INSECTS. 


DIRECT BENEFITS, 


Mv last letter was devoted to the indirect advantages which we derive 
from insects ; in the present 1 shall enumerate those of a more direct nature 
for which we are indehted to them, heginning with their use as the food of 
mail, in which respect they arc of more importance than you may have 
conceived. 

One class of animals, which, till very lately, have been regarded as bc- 
longing to the entomological worhl, 1 mean the Cruslnccn, consisting prin- 
cipally of the genus Cancer of Linne, arc universally reckoned amongst our 
greatest dainties ; and they who would turn with disgust from a locust or 
the grub of a bci tie, feel no symptoms of nausea when a lobster, crab, or 
shrimp is set before them. The fact is, that habit has reconciled us to the 
eating of these last, which, viewed in themselves, wdth their threatening 
claws and nriny feet, arc really more disgusting than the former. Had the 
iiahit been reverscil, we should have viewed the former with appetite and 
the latter w ith abhorrence, as do the Arabs, “ who are as much astonished 
at oiir eating crabs, lobsters, anil oysters, as vve are at their eating locusts.’’^ 
That this would have lieen tlie case is clear, at least as far as regards 
the former position, from the practice in other parts of the world, both in 
aiuieni and modern times, to which, begging you to lay aside your English 
prejndiees, I shall now call your attention ; first observing by the w'ay,that 
the insects used as food, generally speaking, live on vc^rtahle substances, 
and aie consequently mucli more select and cleanly in their diet than the 
swine or the duck, which form a favourite part of ours. '* 

Many larvae^ that belong to the order Colrop/era arc eaten in diflferent 
parts of the world. The grub of the palm-weevil 

^ Walpole in Clarke’s Travels^ ii. 187. Even ^Ir. Boyle speaks with abhorrence 
of eating raw oysters. — W^'nlton’s xlnfcr. Life, p. 1-. 

^ 8ec. .1 h»Tig ami interesting paper by the Rev. F. W. Hope upon edible insects 
in the Tnn.ik, Ent. Soc. (vol. iii. part ‘J.) 

® Baron Humboldt asks {Person. JS\ur. VI. i. 8. note) — “ What are those worms 
{Ltnd in Arabic) which Captain hyon, the fellow-traveller of iny brave and iiiifor- 
lunate friend Mr. Kiteliic. fouinl in the pools of the desert of Fezzan, which served 
the Arab.s tor food, and which have the taste of catiarei Arc they not insects’ eggs 
resembling the Aguautlej which Isatv sidil in the markets oi ^Mexico, and which arc 
Collected oil the surface of the lakes of dext:u» o?” For tliis latter fact he refers to 
the Gazeta de Liiteralura i/c 3/tuiVo, iii. No. 'Jb. p. ‘jnl. It appears from this 
Jote of the illustrious traveller, that insects arc used as food in their eqg as well as 
their other states. 

^ llerbst and Sclibnhcrr call this distinct genus Rhyncophorm ; but as this is too 
«ear the name of the tribe {Rhyne(rphorn\ we have adopted Thunberg s name 
altering the termination, to distinguish it from Cordytcf a genus of Lizards. 
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which is the size of the thumb, has been long in request in both the Indies, 
^lian speaks of an Indian king, who for a dessert, instead of fruit, set 
before his Grecian guests a roasted worm taken from a plant, probably the 
larva of this insect, "which he says the Indians esteem very delicious — a 
character that was confirmed by some of the Greeks who tasted it.^ Ma- 
dame iMerian has figured one of these larvae, and says that the natives of 
Surinam roast and" cat them as something very exquisite." A friend of 
mine, who has resided a gooil deal in the West Indies, where the palm grul) 
is called Grugrii^ informs me that the late Sir John La Forey, wlio was 
somewhat of an epicure, was extremely fond of it when properly cooked. 

The larvje also of the larger species of the capricorn tribe {Ccramf)j/.v L.; 
Loigicomcs Latr.) arc accounted very great delicacies in many countries; 
and the Cossus of Pliny, which he tells us the Roman epicures fattened 
with flour most probably belonged to this tribe. Linne indeed, following 
the opinion of Ray^, sn[)poses the caterpillar of the great goat-moth, the 
anatomy of which has been so wonderfully traced by the eye and pencil of 
the incomparable Lyonet, to be the Cossnsi But there seems a strong 
reason against this opinion ; for Linne’s Cossiis lives most commonly in 
the widow, Pliny's in the oak ; and the Ibrmcr is a very disagrecahlo, ugly, 
and fetid larva, not very likely to attract the Roman epicures. Prohaldy 
they W'cre the larvm of Prionus coriarhiSy which I have myselfextractcd IVoni 
the oak, or of one of its congeners.^ The grub of P. damicorms^^ which 
is of the thickness of a man’s finger, is eaten at Surinam, in America, and 
in the West Indies, both by whites and blacks, who empty, wash, and roast 
them, and find them delicious.^ Mr Hall informs me, that in Jamaica this 
grub is called Mac'tuco^ and is in request at the principal tables. A simi- 
lar insect is dressed at Mauritius under the name of AloulaCy which the 
whites as wxll as negroes cat grt'edily.’ The larva of P. ccrvicornisy is, 
according to Linne, held in equal estimation : and tliat of Acnnthocinm 
iribiduSy when roasted, forms an article of food in Airica.*^ It is probable 
that all the species of this genus might be sal’cly eaten, as well as many 
other grubs of Coleoptcra; and although T do not feel disposed to recom- 
mend with Reaumur"'^, that the larva* of Ori/drs nasiconm should he sought 
for dans Ics conches dr fumury' yet I think with Dr. DarwiiH^ tliat those 
of the cockchafer w hich feed upon the roots of grass, or the; pcTfect in- 
sects themselves, which, if \ve may judge from the eagerness with w hich 
cats, and turkc} s and other birds, devour them, are no despicable honne 

^ A'lian, Hisf. 1. xiv. c. 13.; quoted in lieaum. ii. 313. 

2 Jns. Sur. ‘IX. 3 Jlfsf. Xat. 1. xvii. e. 21. 

^ lyhdom of Cody 0th od. 307. Ray first adopted the opinion here niaiiitaiiu'l, 
that the Cos.si w’cic tiie larva) of some beetle ; but at’tcrw'ards, Ironi (>l)s«.*rving in 
the eaterpillar of Cossus drinipurdu a power of retracting its prolegs within tlic ho<iy» 
lie conjectured that the hexapod larva IVoin .larnaica (iVioai/s f/«md<ov£/.s/), 
him by lians bioane, might have the same faculty, and so be the caterpillar vU 
Rombyx. 

s Amoreiix has collected the (lificrcnt opinions of entomologists on the subject d 
Pliny’s Co.ssus, which has been snjqiosed to be the larva (if Cordiflia palmaruin by 
(ieotlroy; of Lurtmus cervus by Sco[»oli, atnl hi Prionus dfunirorvls liy Ihury 
The first and la.st, being iieither natives of Italy, nor inhabiting the oak, are out cl 
the question. The larva; nf Luennus cervus and Prionus coriariusy whiJi are Iniind 
ill the oak as well as in odier trees, may each have been eaten under this name, as 
their difference would not be discernible either to collectors or cooks.-— Amoreux, 15 h 

c Merian, lns> Sur. 24. 7 st. Pierre, Vov. 72. ® Smeathmuu, 32. 

® Heaum. ii. 844. Phjtol. 3G4. 
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hoiichcj might be added to our entremets. This would be one means of 
keeping down the numbers of these occasionally destructive animals. The 
Mexican Indians, according to M. Vasselet and Madame Salle and her 
son, who have transmitted such numbers of fine insects from Mexico to 
M. Clicvrolat of Riris, prepare a liquor from a beetle (Cicindcla curvaia) 
by macerating it in water or spirit, which they apparently use as a stimu- 
lating beverage.^ 

In the next order of insects, the Orthoplcra^ the Gryllus, or locust tribe, 
as they are the greatest destroyers of food, so as some recompense they 
furnish a considerable supply of it to numerous nations. They are re- 
corded to have done this from the most remote antiquity, some Ethiopian 
tribes having been named from this circumstance (locust-eaters)." 

Pliny also relates that they were in high esteem as meat amongst the Par- 
tliians.^ Hassclquist, in reply to some impiiries which he made on this 
subject with respect to the Arabs, was informed that at Mecca, when there 
was a scarcity of corn, as a substitute for flour they w ould grind locusts in 
their hand-mills, or pound them in stone mortars ; that they mixed this 
lloiir with water into a dough, and make their cakes of it, which they 
baked like their other bread. He adds, that it is not unusual for them to 
cat locusts when there is no famine ; but then they boil them first a good 
while in water, and afterwards stew them with butter into a kind of Iri- 
cassee of no bad flavour,'* Leo African us, as quoted by Bo chart, gives 
a similar account.^ 8parrnian informs us that the Hottentots arc highly 
rejoiced at the arrival of the locusts in their country, although they 
destroy all its verdure, eating them in such quantities as to get visibly 
‘alter than before, and making of their eggs a brown or coflce-colourcJ 
soup. He also relates a curious notion which they have with respect to 
the origin of the locusts — that they proceed Iroin the gooil-wiil of a great 
master-conjuror a long way to the north, who having removed the stone 
«rom the mouth of a certain deep pit, lets loose these animals to be food 
for them.® This is not unlike the account given by the author of the 
Apocalypse, of the origin of tlie symbolical locusts, which are said to 
ascend upon an angePs opc'iiiug the pit of the ahyss.'^ Clcnanl, in his let- 
ters quoted hv Bochart, .says tliat they bring waggon-loatls of lot lists to 
Pez, as a usual article of footl.® Major Moor informs me, that when the 
cloud of locusts noticed in a former letter visited the Mahratta country, 
tlic common people salted and ate ihcm. This was an:iently the custom 
'vith many of the Afiicun nations, some of whom also smoked them.® They 
appear even to have been an article of food oflered for sale in the markets 
ot (ircccc^®; and on a subject so well known, to quote no other writers, 
Lickson observes that, when he was in Barbary in J799, dishes of locusts 
were generally served up at the principal tables and esteemed a great deli- 
cacy. The/ arc preferred by the Moors to pigeons ; and a person may 
i-’Jit a platehil of two or three hundred without feeling any ill efi’ccts. They 
tisually boil them in water half an hour (having thrown away the head, 

' Rilbc;ny.ann, Tii vne. Kntom. i. 238. 

^ Sic. 1. iii. c. 20. Strabunis Geotj. 1, xvi. &c. 

Nat. 1. xi. c. '2\K ^ Trnceh^ * Ilii roz. ii. 1. I I. o. *. 

' {jjjarrmon, I 307. ^ Bcv. ix. 2, 3. 
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y Pliny, llist. Nat. 1. \ i. c. SO. 
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wings, and legs), then sprinkle them with salt and pepper, and fry them, 
adding a little vinegar.' From this string of authorities you will readily 
see how idle was the controversy concerning the locusts whicfi rorin(?(l 
part of the sustenance of John the Baptist, agreeing with Ilasselqiiist 
that they could be nothing but the animal locust, so common a food in the 
East ; and how apt even learned men are to perplex a plain question, from 
ignorance of tlie customs of other countries. 

In the hemipterous order of insects, none are more widely dispersed, or 
(if you will forgive me a pun) have made more noise in the world, than the 
Cicada tribe. From the time of Homer, who compares the garrulity of airt' 
to the chirping of these insects they have been celebrated by the poets; 
and Aiiacreon, as you well know, has inscribed a very beautiful little ode 
to them. We learn from Aristotle, that these insects were eaten by the 
polished Greeks, and accounted very delicious. The worm (iarva)^ he 
says, lives in the earth where it takes its growth : that it then becomes a 
Tcltigomctrn (pupa)y when he observes they are most delicious, just before 
they burst from tlieir covering. From this state they change to the 7V///> 
or Cicada, when the males at first have the best fiavour ; but after imprei^- 
nation the females are preferred on account of their white eggs.' Athc- 
nanis also and Aristophanes mention their being eaten ; and /Elian is 
extremely angry witli the men of his age, that an animal sacred to the 
Muses shoultl be strung, sold, and greedily devoured.^ Pliny tells us that 
the nations of the East, even the Parthians, whose wealth was ahiiiulant, 
use them as food.^ The imago of the Cicada scptcndccim^ is still eaten by 
the Indians in America, who pluck ofi‘ the wings and boil them ^ ; and 
the aborigines of New South Wales, as we learn from Mr. Bennett, 
formerly used various species of the CicaduUc as lood, stripping off the 
wings ami eating them raw. They are aware that the sounds mmlc by 
these insects which they call galan^galaui^^ are peculiar to the males, ai.d 
depend upon their drums, observing to Mr. 15eiinctt, in their peculiar 
English, “ Old woman galang-galang no got, no make a noise.” 

This ancient (ireek taste for Cicadcc seems now nnieli gjne out of 
fasliion ; but perhaps if it were revived in those countries wheio the insects 
arc to he fouml, for they inhabit only warm elimates it would be 
ascertained that so polished a people did not n lish them without reason. 

No insects are more numerous in this island than the caterpillars of 
Lepidaptera : if tli(i,se could he used in aid of the stock of f<>od in times ol 
scarcity, it might siihscrvc the double purpose of ridding us of a huisance*, 
and relieving the pe.l)lic pressure. Reaiumir suggests this mode of diiuini'h- 
ing the numbers of destriictive cater()illars, s()eaking of that of Vlum 
Gamma, a moth which did such infinite mischief in France in the year 


1 Jackson’s Truveh in Marnreo, 53. The Kev. H. Sheppard caused some, ot <‘r.i 
large English grasslioppcrs (AiriUu riridisshnu) he c.i.okcd in the way 
n.t'oinrncnded, orily substituting butter for vinegar, atid Ibiiutl them excellent. 

3 Travels, ‘JIJO. 3 iioni. II. y. loO — 154. 

4 Arist. Hist. An. 1. v. c. HO. 

Vide liochart, Jlieroz. ii, i. i. c. 7. 491. 

« JCst, Nat. 1. xi. c. gd. 7 p.Collinson in Phil. Trans. 1703, n. x- 

« Ueiinett’a Wandtrir.p in New South Wales, i. 237., (piotcd iu Entom. 
iii. 211. ^ 

9 Ora species, howevci, has been found in Hampshire in the New Forest, 
Samoueile’s Entomoloyist^ f. Useful Cmnpendium, t. 5. f. 2. 
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1735.' If, however, we were to take to eating caterpillars, I should for 
my own part be of the mind of the red-breasts, and eat only the naked ones.* 
But you will see that there is some encouragement from precedent to make 
a meal of the caterpillars which infest our cabbages and cauliflowers. 
Amongst the delicacies of a Boshies-man’s table, Sparrman reckons those 
caterpillars from which butterflies proceed.* The Chinese, who waste 
nothing, after they have unwound the silk from the cocoons of the silk- 
worm, send the chrysalis to table : they also eat the larva of a hawk-moth 
{Spliinx^)y some of which tribe. Dr. Darwin tells us, are, in his opinion, very 
delicious^; and lastly, the natives of New Holland eat the caterpillars of a 
species of moth of a singular new genus, to which my friend, Alexander 
SlacLcay, Esq. has assigned characters, and from the circumstance of its 
lurva coming out only in the night to feed, has called it Nycferobius, A 
species of butterfly also (EupUea hamala MacLcay), as we learn from 
Mr. Bennett, congregates on the insulated granitic rocks in a particular 
district, which he visited in the months of November, December, and 
January, in such countless myriads (with what object is unknown), that 
the native blacks, who call them lUigong^ assemble from far and near to 
collect them, and, after removing the wings and down l)y stirring them on 
ilie ground previously heated by a large fire, and winnowing them, eat the 
bodies, or store them up for use by pounding and smoking them. The 
bodies of these butterflies abound in an oil with the taste of nuts ; and 
when first eati'ii, produce violent vomitings, and other debilitating eflects : 
l)ut these go otf alter a few days, and the natives then thrive and fatten 
exceedingly on this diet, for which they have to contend with a black 
crow, which is also attracted by the Jingongx in great mimhers, and which 
they (Icspnfcli with their clubs, and u^c as food.'^ 

The next order, the Xeuropfera, contains the white ant tribe (IWmes), 
which, in return for the mischief it does at certain times, aflonis an 
abundant Siipply of food to some of the African nations. The Hottentots 
Ciit tlicm boiled and raw, and soon get into good comiition u[)on this food."^ 
Kdnig, (pioted hy Smeathman, says tliat in some parts of the East Imlies 
the natives make two holes in the nests of the white ants, one to the wind- 
ward and tlie other to the leeward, placing at the latter opening a pot 
nihbed with an aromatic herb, to receive the insects driven out of tlieir 
rest hy a lire of stinking materials made at the former.® Thus they catch great 
qr intities, of which they make with flour a variety of pastry, that they can 
iilll)rd to sell cheap to the jioorcr people. Mr. Smeathmau says he has not 
loinul the Africans so ingenious in procuring or dressing them. They are 
content with a very snuill part of those that fall into the waters at the 
time of swarminir, which they skim ofl' with calahaches, bring large kettles 
lull of thorn to their halritations, and parch them in iron pots over a gentle 
lire, stirrivg them about as is done in roasting coffee. In that state, 
'vithout sauce or other addition, they .serve them up as delicious food, and 

* Koaum ii. 341. 2 B.ay’s Lettrrsj 135. * Sparrman, i. 201. 

Sir Staunton’s Voif. iii. 243. ** rUytoL 304. 

hennett’s IVaiuieriiujay nbi supra, i. 205 — 270. 
g sparrman, i. 303. 

Captain Green relates that, in the ceded districts in India, they place the 
ranchos of trees over the nests, and then l‘y means of smoke drive out the 
to fly, iheir Avings arc broken off by the mere touch 
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eat them by handfuls as we do comfits. He has eaten them dressed in 
this way several times, and thought them delicate, nourishing, and whole- 
some, being sweeter than the grub of the weevil of the palms (^ConhjUa 
Pahnanm)^ and resembling in taste sugared cream or sweet almond paste.^ 
The female ant, in particular, is supposed by the Hindoos to be endowed 
with highly nutritive properties, and, vve are told by Mr. Broughton, was 
carefully sought after and preserved for the use of the debilitated Surjee 
Rao, prime-minister of Scindia, chief of the Mahrattas.* 

The Hijmcnoptera order also furnishes a few articles to add to this head. 
I do not allude to the nectar which the bees collect for us. But perhaps 
you do not suspect that bees themselves in some places serve for food, yet 
Knox tells us that they arc eaten in Cordon *: — an ungrateful return for 
their honey and wax, which 1 would on no account recommend. Piso 
speaks of yellow ants called Cuj)ia inhabiting Brazil, the abdomen of which 
many used for food, as well as a larger species under the name of Tamcr’ 
; which account is confirmed by Humboldt, who informs us that 
ants are eaten by the Marivatanos and Margucritares, mixed witli resin for 
sauce ; as are those of Yariba in Africa, as Lander informs us, stewed in 
butter. Ants, I speak from experience, have no unpleasant flavour ; they 
are very, agreeably acid, and the taste of the trunk and abilomcn is 
different ; so that I am not so much surprised, as Mr. Consett seems to have 
been, at the avidity with which the young Swede mentioned by him sat 
down to the siege of an ant’s nest.® This author states, tliat in some |)arts 
of Sweden ants are distilled along with rye, to give a flavour to the inferior 
kinds of l)randy.® Under this licad may not improperly be mentioned 
several galls, the product of different species of gall-flies particu- 

larly those found on some kinds of Sage, viz. Salvia pomiftra^ S. Irilubay and 
S. officinartHy which are very juicy like apples, and crowned with rudiments 
of leaves resembling the calyx of that fruit. They arc esteemed in tha 
Levant for their aromatic and acid flavour, especially when |)rcparcd with 
sugar, and form a cousiclerable article of commerce from Scio to Con- 
stantinople, Nvhere they arc regularly exposed in the market.’ The galls 
of ground-ivy have also been eaten in France ; but Reaumur, who tasted 
them, is doubtful whether they will ever rank with gooil fruits.^ 

To tlie Diptera order, as a source of food, man can scarcely he said to 
he under any obligation ; the larva' of Ttfrophaga rasri^ which is so com- 
monly found in cheese, being the only one ever eaten — a dainty as somr 
think it, of whom you will perhaps say with Scopoli, “ <ptUms has (hlick'i 
non uwidco.'^ ^ 

The order Aplcm, now that the Cnislarca are excluded, does not miuii 
more abound in esculent insects than xhii Diplcra, The only species wIhi m 
have tempted the appetite of n)an in this order are the cliccsc-iuii 
(Acarm Siro) — lice, vvhicli arc eaten !)y the Hottentots and natives of tiic 
western coast of Africa, who, from their love of this game, wdiicl) they lur. 
only collect themselves from tlieir well-stored capital pasture, hut empl'V 

1 SmcathmaTi, HI. 

Letters written in a Malnutta Camp in 1S09. 

JvriDX’rt Ceyhiif 2h. 

^ ]*Jso, Inrl, ], V. c. i'l, 5 Lnivch in SurC.n, IIK. ^ 
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their wives in the chase, have been sometimes called Phthirophagi} 
Insects of the class Arachnida^ which you will think still more repulsive 
than the last tribe, form an article in Sparrnian’s list of the Boshies- man’s 
dainties®; and Labillardiere tells us that the inhabitants of New Caledonia 
seek for and eat with avidity large quantities of a spider nearly an inch 
long (which he calls Aranen edulis), and which they roast over the fire 
Even individuals amongst the more polished nations of Europe are re- 
corded as having a similar taste; so that, if you could rise*hbove vulgar 
prejudices, you would in all probability find them a most delicious morsel. 
If you require precedents, Reaumur tells us of a young lady who when 
she walked in her grounds never saw a spider that she did not take and 
crack upon the spot.** Anotlier female, the celebrated Anna Maria 
Schurman, used to eat them like nuts, which she affirmed they much 
resembled in taste, excusing her propensity by saying that she was born 
luuler the sign Scorpio,^ If you wish for the authority of the learned, 
Lalande the celebrated French astronomer was, as Latreille witnessed 
C(iually fond of these delicacies. Anti lastly, if not content with taking 
them scrkitimf you should feel desirous of eating them by handfuls, you 
may shelter yourself under the authority of the German immortalised by 
Rdsel who used to spread them upon his bread like butter, observing 
that ho found them very useful, “ um sick auxzu/axirf'nP These edible 
Aptera Aracfuiida arc all sufficiently disgusting; but we feel our nausea 
(jiiite turned into horror when we read in Humboldt, that he has seen the 
Indian children drag out of the earth centipedes eighteen inches long and 
more than half an inch broad, and devour them.® 

After all 1 have said, you may perhaps still feel a prejudice against 
insects as food ; but I think, when you recollect that Oberon and his 
(pieen Titania, tliat renowned personage Robin (foodfellow, “ with all the 
fairy elves that be,” number insects amongst their choicest cates, you will 
no longer lie heretical in this article, but yield with a good grace ; and as 
a reward 1%’iil copy out for you a beautiful noetical description of 
Oberoii’s feast, which was pointed out to me by a learned bibliographical 
friend, John Crosse, Esq. of Hull, in Herrick’s Ht'sjjcrides, iCoS. 

“ Shapi ot, to thee the fairy state 
I with diseretuui do<lieate; 

Ileoau.M:; thou prizost things that are 
Curious and unfaniiliar. 

Take tii>t the feast ; these dishes gone, 

Wc’il st-e the fairy court anon. 

A little inushrooui table spread; 

After short prayers, they set on bread, 

A nioon-parcliM grain of purest wheat, 

With some .small glitt’ring grit to eat 
Hi.s choicest bits with ; then in a trice 
They make a feast lcs.s great than nice. 

But^all this while his eye is served, 

Wo iiui.st not think his'ear W'as starved ; 

But that thcie was in ])i;.ce to stir 
Ilis spleen, the chirring grasshopper, 


' Latr. Hist Nat viii. 9.3. 

® Voyagt u 7fi Jitrherc/ie de la Perouse, ii. C IO. 
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The merry cricket, puling fly, 

The piping gnat for minstrelny : 

And now we must imagine first 
The elves present, to queiioh liis thirst, 

A pure seed pearl of infant dew, 
llrought and hesweeteiiM in a blue 
And pregnant violet ; which done, 

Ilis kitling eyes liegin to run 

Quite through the table, where he spies 

The horns of pajicry buttertlies. 

Of which he eats, ami tastes a little 
Of what we t all the cuckoo’s spittle ; 

A little furze-ball pudding stands 
By, yet not blessed by his hands. 

That was too coarse; but then forthwith 
Ho ventures boldly on the pith 
Of sugar’d rush, and eats the sag 
And well be-strutted bee’s sw'eet bag; 

Gladding his palate with some store 
Of emmet’s eggs: what would he more? 

But beards of mice, a newt’s stew’d thigh, 

A bloated earwig and a fly : 

With the rcMl capp’d worm that’s shut 
Within the concave of a nut, 

Brown as his tooth; a little inotli 
Late fatten’d in a piece of cloth, 

With wither’d cherries, mandrakes’ ears, 

^Moles’eyes; to these the slain stag’s tears; 

The unctuous dewlaps of a snail ; 

The hfpke heart of a nightingale 
O’ercoiiie in music; 

-This done, commended 
Grace by his priest, the feast is ended.” — 

Having con.sidercd insects as adding to the general stock of food, I sltall 
next request your attention while I detail to you how far the medical 
science is indebted to them. Had I addressed yon a century ago, I could 
have made this an am[)Ie history. Amongst scores of infallible panaceas, 
I should have reconiniendcd the wood-louse as a solvent and aperient ; 
powder of silk-worm for vertigo and convulsions ; millepedes against the 
jaundice ; earwigs to strengthen the nerves ; powdered scorpion for tiie 
stone and gravel ; fl\ -water for disorders in the eyes ; and the tick for 
erysipelas. I shoiihl have prescribed five gnaLs as an excellent purge; 
wasps as diuretics ; lady-birds for the colic and measles ; tlie cockchafer 
for the bite of a mad dog and the plague; and ants and their acid I should 
have loudly praised as incomparable against leprosy and deafi^BSs, as 
strengthening the memorv, and giving vigour and animation to tlife wliolc 
bodily frame.^ In short, I couhl have easily added to the miserably 
meagre list of modern pharmacopoeias, a catabjgue of appro vedin sect- 
remedies for every disease and evil 

** that flesh is heir to ! ” 

But these good times arc long gone by. You would, I fear, laq|h at my 
prescriptions notwithstand'ujg the great authorities 1 could cit^W their 

* For this i . t of n?raeilios, sec Lesser, £. ii. 171 — 173 . 
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favour ; and even doubt the efficacv of a more modern specific for tooth- 
ache, promnli,^ate(l by a learned Italian professor \ who assures us that a 
finger once iinluied with the juices of Rhinobalus aniiodontaliticus (a name 
enough to give one the toothache to pronounce itj will retain its power 
of curing this disease for a twelvemonth ! I must content myself, there- 
fore, with expatiating on the virtues of the very few insects to which the 
sons of Hippocrates and Galen now deign to have recourse. At the 
same time I cannot help observing that their proscription of tlie remainder 
may have been too indiscriminate. Mankind are apt to run from one 
extreme to the other. From having ascribed too much efficacy to insect- 
remedies, we may now ascrilie too little. Many insects emit very powerful 
odours, and some produce extraordinary effects upon the human frame ; 
and it is an idea not altogether to be rejected, that they may concentrate 
into a smaller compass the properties and virtues of the plants upon which 
they feed, and thus afford medicines more powerful in operation thin the 
plants themselves. It is at least worth while to institute a set of expe- 
riments with this view. 

Medicine at the present day is indebted to an ant {Formica bispinom 
Oliv., /aago<f« F.) for a kind of lint collected by that insect from the 
llomliax or silk cotton -tree, which as a styptic is preferable to the pufr-hall, 
and at (’ayenne is successfully used to stop the blood iu the most violent 
iuemorrhages ; and gnin ammoniac, according to Mr. Jackson®, oozes out 
of a plant hke fennel, from incisions made in the bark by a beetle with a 
lar^c horn. But, with these exceptions (in which the remedy is rather 
collected than produced by insects), and that of spiders* webs, which are 
said to have been recently administered with success in ague, the only 
insects which directly supply us with medicine arc some species of Can- 
Hinria ami Mpiahris. Tlicse beetles however am|)ly make up in efficacy 
for their numerical insignificance; and almost any article could be better 
spared fiom the Materia Metlica than one of the former usually known 
under the name of Canf/iaridt s, which is not only of incalculable importance 
as a vesicatory, but is now' administered internally in many cases with very 
good efleet. In Furo[)e, the insect chiefly used with tliis view’ is the Can- 
tlmria vrskviforia ; but in America the C. rinc? ca and vittata (which are ex- 
fivmely coininon and noxious insects, while the C. vvsicator'm is sold there 
at sixteen dollars thepomul) have l)een substituted with great success, and 
,a*e said to vesicate more speedily, and with less pain, at the same time 
that they cause no straiignrv '* : and in China they have long emj)loved the 
Mplahrn dtehorei^ which seems to have been considercil the most powx^rt'ul 
vesicatory amongst the ancients, who how'cver appear to have been ac- 
quainted with the common Canfbaris vcsicaioriu also, and to have made 
use of it, as well as of Cclonia auraia and some other insects mentioned by 

' Oerhi. Storia Xaturali cVnn Fuor. Inset. 1701. The same virtues have been 
ascribed to (hrcinclla svpivmpunciata. Jj. 

^ Ij.itr. Hist. Nut. di's I'tmrnns, dS. I.’il. 

^ diu kson's Marocco, Some dtuiht, how'ovt^r. alta< iies to this stntenjcnt, from 
flic eiivinnstanec e.f the tigur»‘ whivdi Mr. Jackson gives of liis heotle {JJibbvn 
I'ashonk) being clearly a mere copy of that ot Mr. llruce’s Zimh, 

^ * This in>ect, generally so rave in Knglaod., appeared in the summer of lSo7 
m great numbers iu E.ssex, Suffolk, and iho Isle of Wiglit. {Ent. Mmj. \ . 
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Pliny.* Another species of Mylahris has been described by Major- 
General Hardwicke in the Asiatic Transactions^^ plentiful in all parts of 
Bengal, Bahar, and Oude, which is fully as efficacious as the common 
Spanish fly ; and in other parts of India Canfharis gigas and violaccn are 
employed, as is C, ruficeps in Sumatra and Java ; C, atomarin in Brazil ; 
C. Syriaca in Arabia ; and in some parts of Europe Lydus (Mylabris Fab.) 
triniaculatus.^ 

But it is as supplying products valuable in the arts and manufactures 
that we are chiefly indebted to insects. In adverting to them in this view, 
I shall not dwell upon the articles derived from a few species in particular 
districts, and confined to these alone, such as the soap which in sonu; 
parts of Africa is manufactured from a beetle (ChUenius saponarins ; tliL* 
oil which, Molina tells us, is obtained in Chill from large globular cellules 
found upon the wild rosemary, and supposed to he produced by a kind of 
gall-fly'’ ; and the manure for w'hich Scopoli informs us the hosts of Ephr- 
mercc that annually emerge in the month of June from the Laz, a river in 
Carniola, are employed by the husbandmen, who think they have hati a 
bad harvest unless every one has collected at least twenty loads.*’ 

vStill less is it my intention to detain you in considering the purpose to 
which in the West Indies and South America the fire-flies are put by thu 
natives, who em[)loy them as lanterns in their journeys, and lamps in 
their houses'^; — or the use as ornaments to which some insects niv 
ingeniously applied by the ladies, who in China embroidtT their dresses 
with the elytra and crust of a brilliant species ol beetle {liupresfis viffa/a); 
in Chili and the Brazils form splendid necklaces of the golden Chrysomrluhr 
and brilliant diamond beetles, A’c.**; in some parts of the Continent string 
together for the same purpose the burnished violet-coloured thighs of 
Gcotrupcs stcrcurarius, and in India, as I am informed by Major 

Moor and Captain Green, even have recourse to fire-flies, wliieh they 
inclose in gauze, and use as ornaments for their hair when they takq&ithoir 
evening walks. 1 shall confine my details to the more impof taift and 

1 Hist. Xut. 1. xix. c. 4. * Vol. V. 21.S 

* We.stwoiMrs Mod. C/ass. of Ins. i. 207. See also Burim'iste.r’ri Munnul of Eiit. 
p. 5G2., who says that the species used by the ancients app«*ar8 lo have been Mufnhrls 
yUeslini Panz., -whieh is very abiindant in the south of ICiirope, and is sometimes f .'und 
in (termany. Tlio active blistering: principle in all these insects has been ^etected 
by fil. Kobifiuet, and named by hhw Cantharidiney which has bt'cn ascertained by 31. 
liretonneau, and e.speci;iliy by 31. Leclerc, who has examined a great number oi' in- 
sects with tins view, to be found amongst coleopterous insects of the family of ('(in- 
tharida only, tliongh not in all the spceie.s of tfiis family, nor even in all the species 
of the .same genus. 3f. Leclerc, who coiu’eives tli.il Canlharidinv is .'^( •‘retod by a 
peculiar apparatu.s, states that it is lud de-stroyed either by the action of the air er 
of time; and as it must exi.st in a spider of the L'nited States {Irfu-nan'a maiicitinHs 
Ilentz. ; Journ. Acad. A7z/. Sci. of Phdadelphiay 1821, p. b3. pl.o.), which is thciv 
extensively emploved as a vesicatory, he examined if this principle is to be found in 
the Tcgpnarur. of I* ranee or in other spiders, but without .success. (Lccleac, Essat 
Hur les Epipastiquesy Pari.s, 183.7, 'piofe d in Guerin, Bnllctin Enolnpique, i. ) 

^ Curabus G'dv., Enfom. iii. 0.0. t. iii, f. 20. Gompare ThUanlhrophly ii. ‘.ilO. 

5 Molina's Chdiy i. 174. 6 Ent. CarnioL :|C4. 

7 Captain Green was aecostomed to put a fire-fly under the glass of his watch, when 
he had acc'isi. .n to rise very »‘aiiy for a inarch, which enabled him without ditfuailt} 
to difltirtguisii the hour. 

8 Molina, 171. 285. Latr. Uht. mt -X. 143. 
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general products which they supply to the arts, beginning with one indis- 
pensable to our present correspondence, and adverting in succession to 
th^ insects affording di/cs^ la(\ wnXy honey ^ and silk. 

No present that insects have made to the arts is e(|ual in utility and 
universal interest, comes more home to our best affections, or is the in- 
strument of producing more valuable fruits of human wisdom and genius, 
than the product of the animal to which I have just alluded. You will 
readily conjecture I mean the fly that gives birth to the ^all-nut, from 
which ink is made. How infinitely arc we indebted to this little creature, 
which at once enables us to converse with our absent friends and con- 
nections, be. their distance from us ever so great, and supplies the means 
by which, to use tKe poet’s language, we can 

“ give to'airy nothing 

A local habitation and a name ! ” 

enabling the poet, the philosojiher, the politician, the moralist, and the 
divine, to emliody their thoughts for the amusement, instruction, direc- 
tion, and reformation of mankind. The insect which produces the gall-nut 
is of the genus Cynips of Linne, but was not known to him or to Fabricius. 
Oliver first describcil it under the name of l)iplule])h galUc tindorue.^ 
Tiic galls originate on the leaves of a species of oak {(lucrcus infcctoria) 
very common throughout Asia Minor, in many parts of which they are 
collected by the poorer inhabitants, and exported from Smyrna, Aleppo, 
and other [)orts in the Levant, as well as from the East Indies, whither a 
part of those collected are now carried. The galls most esteemed are 
tho.se know n in commerce under the name of bine galls, being the produce 
of the fij St gathering before the fly has issued from the gall. It will not be 
uninteresting to you to know, that from these when liruised may occa- 
sionally be ot^uined perfect specimens of the insect, one of which 1 lately 
procured in this way. The galls which have escaped the first searches, 
and from most of which the fly has emerged, are called luhite galls, and arc 
ofa vciv inferior quality, containing less of the astringent principle than 
the blue galls in the proportion of two to three." The white and blue 
galls are u>ually imported mixed in about equal proportions, and are then 
called “ galls in sorts.” If no substitute equal to galls as a constituent 
•'art of ink has been discovered, the same may be said of these productions 
us one ot‘ the most important of our dyeing materials ct)nstantly employed 
in ilyeing black. It is true that this colour may be communicated without 
galls, hut not at once so cheaply and effectually, as is foiuul by their con- 
tinued large consumption, notwithstanding all the improvements in the 
art of dyeing. 

Other^dyeing drugs are afforded by insects, tiie principal of whicli are 
Chermes, the Scarlet (irain of Poland y Cochineal, Laolakcy and Lac-dye, all 
ol which are furnished by different specie^ of Coccii^. 

The first of these, llie Coccus Jlivh, ibund abundantly upon a small 
f^pecies of evergreen oak (^Qiurcns coccifcra), common in tlie south ot 
france, and many other parts -of the world, has been employed to impart 
a biood red or crimson dye to cloth from the earliest ages, and was known 

' Kncychp. Insect vi. 281. It had better, ].erliaps, as compound trivial names are 
t ailed Cynips Scriptorum. 

Olivier's T’eavtU in Eyijpty &c. ii. Cl. 

N 3 
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to the Phoenicians before the time of Moses under the name of Tola or 
Tholn Greeks under that of Coccus (Kokkos), and to the 

Arabians and Persians under that of Kermcs or Alkcrmcs ; whence, as 
Beckmann has shown, and from the epithet vcrmiculafum given to it in the 
nnddle ages, when it was ascertained to be the produce of a worm, have 
sprung the Latin cocciueus, the French cramoisi and I'crmcil^ and our 
crimson and cermHwn. It was most probably with this substance that the 
curtains of the tabernacle (Exod. xxvi. &c.) were dyed deep red (which 
the word scarlet, as our translators have rendered ny^in, then implied, 
not the colour now so cjillcd, which was not known in James the First’s 
reign when the Bible was translated), — it was w'ith this that the Grecians 
and Romans produced their crimson ; and from tlic saifte source were de- 
rived the imperishable reds of the Brussels and other Flemish tapestries. 
In short, [)revious to the discovery of cochineal, this was the material 
universal Iv used for dyeing the most brilliant reil then known ; and though 
that proiFuction of the New World has, in some respects undeservedly \ 
supplanted It in Europe, where it is little attended to except by the [)ea- 
santry of the provinces in which it is found, it still continues to be em- 
ployed in a great part of India and Persia.^ 

The scarlet grain of Poland (Coccus pohmicus) is found on the roots of 
the perennial knawel (Sc/eranf/nis percuuis, a scarce plant in this country, hut 
abundant in the neighbourhood of Elvedon in Suffolk), and was at one 
time collected in large quantities for dyeing red in the Ukraine, Lithuania, 
^'c. But though still employed by the Turks and Armenians for d^'cing 
wool, silk, and, hair, as well as for staining the nails of women’s finger?, 
it is now rarely used in Europe except bv the Polish peasantry. A |iinilar 
neglect has attended the Coccus found on the roots of Poteriuik San- 
^ulwrbn^y which was used by the Moors for dyeing silk and wool a rose 
colour ; and the Coccus Uva-ursi^ which with alum affords i^crimsoh 
dye.^ • 

Cochhwaly the Coccus cacti^ is doubtless the most valuable product for 
which the dyer is indebted to insects, and, with the exception perhaps of 
indigo, the most important of dyeing materials. Though tlie Sptiniards 
found it employed by the natives of Mexico, where alone it is eultivatcil, 
on their arrival in that country in 1518, its true nature was not accurately 
ascertained for nearly two centuries afterwards. Acosta, ind(*cd, as early 
as 1530, and Hcrrara aqd Hernandez subsequently, had stated it to he an 
insect: but, led apparently by its external appearance, notwith.^andiiig the 
conjectures of Lister and assertions of Pere Plumier to the Contrary, it 
was believed by Europeans in general to be the seed of a (dant, until 
Ilartsoeker in 1091, Leeuwenhoek and De la Hire in 1704, and Geoflroy, 


t ITie colour communicated by Kerme.s, with alum, the only mordant formerly 
employed, is blood red ; but Dr. Bancroft found (i. 401.) that with the solution ot 
tin used w’ith cochineal it is Capable of imparting a scarlet fpiite as brilliant as that 
dye, and perhaps more permanent. At the same time, however, as t<;ii or twelve 
pounds contain only as much coh'uring matter as one of cochineal, tlie latter at its 
ordinary price is the cheapest. 

2 liochaij, Iiierozoic. ii. !. iv. c. 27. Beckmann’s History of Jfnventions, Kngl- 

Trans, ii. 171 — 205. Banooft on Permanmt Colours^ i. 393.* Parkhurst's 

Heh. Liexiton under anti 

3 R4 Hist. Plane i 401, 


^ Bancroft) i. 401 
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ten years later, by dissections and microscopical observations, incontro- 
vertibly proved its real origin.^ 

This insect, which comes. to us in the form of a reddish shrivelled grain 
covered with a white powder or bloom, feeds on a particular kind of 
Indian fig, called in Mexico, where alone cochineal is produced in any 
quantity, Nopal, which has always been supposed to be the Cactus cochini- 
lifer, but according to Humboldt is unqucationably a distinct species, which 
hears fruit internally white. 

Cochineal is chiefly cultivated in the Intendency of Oaxaca ; and some 
plantations contain 50,000 or (>0,000 nopals in lines, each being kept aliout 
four feet high for more easy access in collecting the dye. The cultivators 
prefer the most prickly varieties of the plant, as affording protection to 
the cochineal from insects ; to prevent which from deiiositing their Citgs 
in the flower or fruit, both arc carefully cut off. The greatest quantity, 
however, of cochineal employed in commerce, is produced in small no- 
j)aleries belonging to Indiitiis of extreme poverty, called Xopnlrros. They 
j>Uuit their nopaleries in cleiu’cd ground on the scopes of mountains or 
ravines two or three leagues distant from their villages ; and when properly 
cleaned, the plants are in a condition to maintain the cochineal in the third 
\car. As a stock, the proprietor in April or May purchases branches or 
joints of the Tuna de Castilla, laden with small cochineal insects recentl v 
hatched {Scmilla), These branches which may be bought in the market 
of Daxaca for about three francs {2s. 6</.) the hundred, are kept for 
twenty days in the interior of their huts, and then exposed to tlie open 
air under a shed, wliere, from tiieir succulency, they continue to live for 
several months. In Angnst and September the mother cochineal insects, 
now big with young, arc jilaced in m sts made of a species of Tillandsia 
called Paj'lle, which arc distribut(ftl upon the nopals. In about four 
inonth% the first gathering, yielding twelve for one, may be made, which 
in the course of the year is succeeded by two more profitable harvests. 
This |)^io:l of sowing and liarvest refers chiefly to the districts of Sola 
and Ziinatlan. In colder climates the semilla is not placed upon the 
nojials until October or even Decem!)er, when it is necessary to shelter 
the young insects by covering the nopals with ru>!i mats, and the harvests 
arc propcutionahly later and unprotliictivc. In tlic immediate vicinity ol 
the town of Oaxaca the Nopaleros feed their cochineal insects in the plains 
i' om October to A[)nl, and at the beginning of the remaining months, 
iluring which it rains in the plains, transport them to their plantations of 
nopals in the neighbouring mountains, where the weather is more favour- 
able. 

Much care is necessary in tlu; tedious operation of gathering the cochi- 
neal from the nopals, which is performed with a scpiirrcl or st;ig’s tail by 
the Indiiyti women, who for this [uirpose squat down for hours together 
beside one jdant ; and notwithstanding the high price of the cochineal, it 
is to be doubted if the cultivation would be profitable were the value of 
labour more considerable. 

The cochineal insects are killed either by throwing them into !>oiling 
water, by exposing them in heaps to the sun, or by placing them in the 
ovens (Tcmazcalli) used for vapour baths. The last of these methoii**. 
'^'^Ifich is least in use, preserves the whitish powder on the body ot the 

1 Bdnqroft, i. 413. Ko ’ na. i\. 88. 
j N 4 
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cochineal, which, being thus less subject to the adulterations so often 
practised by the Indians, bears a higher price both in America and 
Europe.^ 

The quantity annually exported from South America was said by Hum- 
boldt to be at the time he wrote 32,000 arrobas, there worth 600,040/. 
sterling® ; — a vast amount to arise from so small an insect, and well ciiU 
culated to show us the absuriiity of despising any animals on account of 
their minuteness. So important was the acquisition of this insect re- 
garded, that the Court of Directors of the East India Company formerly 
offered a reward of 6000/. to any one who should introduce it into India, 
where hitherto the Company had only succeeded in procuring from Brazil 
the wild kind producing the sijlvcstre cochineal, which is of very inferior 
value. The true cochineal insect and the Cactiis on which it feeds are 
said to have been of late years successfully introduced into Spain and the 
new French colony of Algiers, and now exist both in the stores of the 
Jardin des Plantes at Paris, and in those q£ King Leopold at Clare- 
mont.^ ^ 

Lac is the produce of an insect formerly supposed to be a kind of ant 
or bee*, but now ascertained to be a species of Coccus; and it is col- 
lected from various trees in India, where it is found so abundantly, tiiat, 
were the consumption ten times greater than it is, it could be readily 
i'upplied. This substance is made use of in that country in the manu- 
facture of beads, rings, and other female ornaments. Mixed with sand, it 
forms grindstones ; and added to lamp or ivory black, being first dissolved 
in water with the addition of a little borax, it comjioses an ink not easily 
acted upon when dry by damp or water. In this country, where it is dis- 
tinguished by the names stick-lac^ when in its native state, unseparated 
from the twigs to which it adheres f secd-hic^ when separated, pounded, 
and the greater part of the colouring matter extracted by water; lunipdac, 
when melted and made into cakes ; and sficll-lac^ when strained audfohned 
into transparent laminae; it has hitherto been chiefly enrployed fin the 
composition of varnishes, japanned ware, and sealing-wax ; but for jieveral 
years [last it has been applied to a still more important purpose, qii^nally 
Miirgested by Dr. Roxburgli — that of a substitute for cocliiueal hsi dyeing 
searjet. The first preparations from it with this view were im^ie in con- 
se(|uencc of a hint from Dr. Bancroft, and h’.rge ([uantitics of a ;substuncc 
termed lac-lakcy consisting of the colouring matter of stick-lac precipitated 
from an alkaline lixivium hv alum, were manufactured at Calcutta and sent 
to this country, where at first the consum{>tion was so considierabl^-^ 
in the three years previous to 1810, Dr. Bancroft states that the sales of 
it at the India House equalled in point of colouring matter half a million 
of pounds weight of cochineal. More recently, howev<^, a new pre- 
paration of lac colour, under the name of lac-dijc, has becn^ imported from 
India, which has been substitute<l for the lac-lake, and with such ad- 
vantage, that the East India Company are said to hav^jt saved in a fc"' 
months 14,000/. in the purchase of scarlet cloths dyed^ith this colour 

* Humboldt’s Political Essay on New Spain, iii. 72 — 79. 

- Tbul. iii. 64. — Hr. l}ajicn)rt estimated the nrniunl eons||||il^piii. of cochineal in 
Great Britain at ajliout 700 ! or 1.30,000 lbs. ; w'orth 375^ 

5 Trans. Ent . 3oc. Lond. iiL proc. ix. * iu 1G5. 
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and cochineal conjointly, and without any inferiority in the colour 
obtained.* 

Some other insects besides the Cocci afford dyes. Reaumur tells us, 
that in the Levant, Persia, and China, they use the galls of a particular 
species of A 2 )his for dyeing silk crimson, which he thinks might lead us to 
try experiments with those of our own eountry.’^ That dyes might be 
thus obtained seems probable from an observation of Linne’s, in his 
Lapland Tour, upon the galls produced by Aj^his pini on the extremities 
of the leaves of the spruce-fir, which, he informs us, when arrived at ma- 
turity, burst asunder, and discharge an orange-coloured powder which 
stains the clothes^ ; and Mr. Sheppard confirms this observation, the galls 
of this Aphis abounding upon fir trees in his garefen. In fact, we are told 
that Tcrmifialia citrina^ a tree common in India, yields a species of gall, 
the product of an insect, which is sold in every market, being one of the 
most useful dyeing drugs known to the natives, who dye their best and 
most duralde yellow with it.^ A species of mite (^Tromhidhnn fhictorium), 
a native of Guinea and Surinam, is also employed as a dye ; and it would 
be worth while to try whether our T, holoscricam, so remarkable for the 
dazzling brilliancy of its crimson and the beautiful velvet texture of its 
down, which seems nearly relatctl to T. tinctoriinny would not also afford a 
valiiahle tincture. It is not likely, perhaps, that many better and cheaper 
dves than we now possess can be obtained from insects ; but Reaumur has 
suggested that water-colours of beautiful tints, not otherwise easily ob- 
tainable, might be procured from the excrements of the larvae of the 
common clothes-inoth, which retain the colour of the w’ool they have 
oaten unimpaired in its lustre, and mix very well with water. To get a 
fine red, yellow', blue, green, or any other colour or shade of colour, we 
slionkl merely have to feed onr larvae with cloth of that tint.^ 

W(u\ so valuable for many minor purposes, and deemed with us so in- 
dispensable to the comfort of the great, is of still more importance in those 
parts of Europe and America in w hich it forms a considerable branch of 
trade and manufacture, as an article of extensive use in the religious cere- 
monies of the inhabitants. Humboldt informs us, tliat not fewer than 
^d,00iliferrobas, value upwards of 83,000/., were formerly annually cx- 
portCvPfrom Cuba to New Spain, where the quantity consumed in the 
festivals of the Oiurch is immense, even in the smallest villages ; and that 
the total export of the same island in 1803 was not less than 4?2,670 ar- 
robas, worth upwards of 130,000/.’" Nearly the whole of the wax em- 
ployed in Europe, and by far the greater part of that consumed iu America, 
is the produce of the common hive-bee; but in the latter quarter of the 
globe a (juantitv by no means trifling is obtained from various wild species. 
Accordin^j to Don F. de Azara, the inhabitants of Santiago del Estero 
gather every year not less than 14,000 pounds of a whitish wax from the 
trees of Chaco.'* 

In China wax is also produced by another insect, which from the dc- 
J^cription of it by the Abb«$ Grosier seems to be a species of 'Coccus, 

* Bancroft on Pern^nent Colours, ii. 20. 10. 

• Keaum. iii. Prtfutce. xxxu . 

Lack. Lapp. i. 268, ^ 7 rang, o f the Soc. of Arts, sxiii. 411. 

^ Kcaum. iii. 95. 

Political Essay, iii. 02. ^ Voyuje dans VAmer, ^^rid. i. 1C2, 
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^Vith this insect the Chinese stock the two kinds of tree {Kan-Ia-chu and 
Choiii-huchu), on which alone it is found, arul which always afterwards 
retain it. Towards the beginning of winter small tumours are perceived 
which increase until as big as a walnut. These are the nests (abdomens 
of the females) filled with the eggs that are to give birth to the CWo, 
which, when hatched, disperse themselves over the leaves, and perforate 
the bark under which they retire. Tlie wax (called Pc-la, white w'ax, be- 
cause so by nature) begins to appear about the middle of June. At first 
a few filameiits like fine soft w'ool are perceived, rising from the l)ark 
round the body of the insect, and these increase more and more until the 
gathering, wliich takes place before the first hoar frosts in September. 
The wax is carried to tourt, and reserved for the cmjmror, the princes 
and chief mandarins. If an ounce of it be added to a pound of oil, it 
forms a w^ax little inferior to that made by bees. The phy.sicians eiujiloy 
it in several diseases ; and the Chinese, when about to speak in public, 
and assurance is necessary, previously eat an ounce ol’ it to prevent 
swonnings'; a use of it for which happily our less diffident orators have 
no call. This account is in the main confirmed by (ileoinelli Careri, except 
that he calls the wax insect a worm which bores to the pith of certain 
trees ; and says that it produces a sufficient supply for the whole empire, 
the different provinces of which are furnished from Xantung, where it is 
bred in the greatest perfection, with a stock of eggs.- A very different 
origin, however, is assigned to the Pc^la by Sir (ieorge Staunton, who 
informs us that it is produced by a species of Cicada {Plata limhntn)^y^\\K\\ 
in its larva state feeds upon a plant like the privet, strewing upon the stem 
a powder, which when collected forms tlie wax.^ But as he merely states 
that this powder was *\supj)osc(P' to form it, and does not himself appear 
to have made the experiment of dissolving it in oil, it is most probable 
that iu'.s information was incorrect, and that Clrosier’s statement is the 
true one. 

This [)rohahility is nearly converted into certaint}’ by the fact that many 
Aphides and Cocci secrete a wax-like substance, and that a kind^^f wax 
very analogous to the Pc-la^ and of the same class with bees' only 
containing more carbon, is actually [)rodiiccd in India by a no||^script 
species of Coccus remarkable for providing itself with a .small niiafitity of 
honey like our bees. This .substance, for .specimens of w’hicp 1 am in- 
debted to the kindness of Sir Josej)h Banks, was first nothc^d by Dr. 
Anderson, and called by liiin whltv^Iuc. It could be obtained ‘m any quan- 
tity from the neighbourhood of Madras, and at a much chcapex rate than 
bees’ w^ax : but the experiments of Dr. Pearson do not afford miu;h grouml 
for siip|7osing that it can be advantageously employed in making candles.^ 
De Aznra speaks of a firm white w ax apparently similar, and'ihe produce 
of an insect of the same tribe, which i.s collected in South America in tlie 
form of pearl-like globules from the small branches of the Qualfirumj/, 
small shrub two or three feet liigh.^ 

In.sects in some countries not only furnish the natives with w'ax, hnt 
with which is used instead of tar for their ships. Jlolina infornis 
us that, at Coquimbo in Chili, rc.sin, cither the product of insect or tlie 


* Voyage dam i. 


1 Grosicr’s Cliijuiy i. 439. 

3 Quoted in Southey ’.i 'llaitaba. ii. ICC. 
^ Phil, Tram. ^ 794 . x. i, 
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consequence of an insect’s biting off the buds of a particular species of 
Orif^ammi is collected in large quantities. The insect in question is a 
small smooth red caterpiihir about half an inch long, which changes into a 
yellowish moth with black stripes upon the wings {P/ial. ccraria Molina). 
Early in the si)ring vast numbers of these caterpillars collect on the 
Vanches of the Ch'ila^ where they form tlieir cells of a kind of' soft white 
wax or resin, in which they undergo their transformations. This wax, 
which is at first very white, but by degrees becomes yellow and finally 
brown, is collected in autumn by the inhabitants, who boil it in water, and 
make it up into little cakes for market.^ 

Honey ^ another well-known product of insects, has lost much of its im- 
nortance since the discovery of sugar; yet at the present day, whether 
considered as a delicious article of food, or the base of a wholesome vinous 
beverage of home manufacture, it is of no mean value even in this country ; 
and in many inland parts of Europe, where its saccharine substitute is 
much dearer than with us, few articles of rural economy, not of primary 
iinportarict, would be dispensed with more reluctantly. In the Ukraine 
some of the peasants have 400 or 500 bee-hives, ami make more profit of 
their bees than of corn^ ; and in Spain the number of bee-hives is said to 
be incredible ; a single parish priest was known to possess 5000.“^ 

The domesticated or hivc-bee, to which we arc imiebted for this article, 
is the same, according to Latroille in every part of Europe, except in some 
districts of Italy, where a different species {A\ns Ugmtica of JSpiiiola) is 
kept — - the same prohalily that is cultivated in the Morca and the isles of 
‘.lie Archipelago.'* Honey is obtained, however, from |pany other species 
both wild and domestic. What is called rock honey in some parts of 
America, which is as clear as water and very thin, is the produce of wild 
bees, which su.spciul their clusters of thirty or forty waxen cells, resembling 
a bunch of grapes, to a rock^ ; and in South America large* quantities are 
collected troni the nests built in trees by Tiyj^ona Ama/t/iea, and other 
species of this genus recently separated trom Apis^'; under which pro- 
bably shouM he included the Bamhnros, whose honey, honest Robert Knox, 
informs us, whole towns in Ceylon go into the woods to gather." Accord- 
ing to AzJirn, one of the chief articles of food of the Indians who live in 
the woods of Paraguay is wild honey.® (’aptaiu (irecu observes that, in 
tl^' island of iBourbon, where he was stationed for some time, there is a 
bee which produces a kind of honey much esteemed there. It is quite of 
a green colour, of the ct)nsistency of oil, and to the usual swedlness of 
honey snperadds a certain fragranci?. It is called green honey, and ia 
exported to India, where it bears a high price.® One of the species that 
has probably been attended to ages before our hive-bee, is Aph fasciata of 
Latreille, r,) kind so extensively cultivated in Egypt, that Niebuhr states he 
fell in upon the Nile, between Cairo and Dainictta, with a convoy of 4000 

* l^Iolina’a auVt, i. 174. 

(hmmunications to the Board of Agricnlt. vii. 286. 

“ Mills on Bees, 77, • 

-Q in Humboldt and Lonidand, Becued d'Ohserv. de Zoohxfic, See. (Paris, 

^ * Bill in Swanmerdam, i. 181. note. 

Latr. vbi supr, 300. 

Ceylon, 26. ** Uoy. dans VAnicr. MtSrni. i. 162. 

M. Latreilic appears to have describetl this beo under the name of Apis uni- 
les Abtillet, 8. 30. * 
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hives, -Nvhicli were transporting from a region where the season for flowers 
had passed, to one where the spring was latcr.^ C'olumella says that the 
Greeks in like manner sent their bee-hives every year from Achaia into 
Attica ; and a similar custom is not unknown in Italy, and even in this 
country in the neighbourhood of heaths. In Madagascar, according to 
Latreille, t*he inhabitants have domesticated Apis unicolor ; A. indica is' 
cultivated in Intlia at Pondicherry and in Bengal ; A. AtUinsonii Latr. at 
Senegal* ; and Fabricius thinks that A. acracnsis ^Ccntris Syst. Picz.) 
laboriosa, and others in the East and West Indies, might be domesticiued 
with greater advantage than even A. viellifica,^ 

Here also must be mentioned the vianna used as an agreeable food in 
the East, which, though not directly produced by insects, is caused to 
flow from the 'ramariv mannifera by the punctures of a small species of 
CocemA 

The last, and doubtless the most valuable, product of insects to which 
I have to advert is Silk. To estimate justly the importance of this article, 
it is not sufficient to view it as an appendage of luxury unrivalled for 
richness, lustre, and beauty, and without which courts would lose luilf 
their splendour ; we must consider it, what it actually is, as the staple 
article of cultivation in many large provinces in the south of Euro,' c, 
amongst the inhabitants of which the prospect of a deficient crop caiia-s 
as great alarm as a scanty harvest of grain with us ; and after giving eai- 
ployment to tens of thousands in its.jfirst production and transportatioo, 
as furnishing subsistence to hundreds of thousands more in its final manu- 
facture, and thus Recoining one of the most important wheels that give 
circulation to national wealth.^ 

But we must not confine our view to Europe. When silk was so scarce 
in this country, that James I., while King of Scotland, was forced to beg 
of the Earl of Mar the loan of a pair of silk stockings to appear in before 
the English ambassador, enforcing his request with the cogent appeal, 
“ For ye would not, sure, that your king should appear as a scrub before 
strangers nay, long belore this period, even prior to the time that >iilk 
was valued at its weight of goM at Rome, and the Emperor Aureliun re- 
fused his empress a robe of silk because of its dearness — the Chinese 
peasantry in some of the provinces, millions in number, were clothed with 
this material ; and for some thousand years to the present time, it lias 
been both there and in India (where a class whose occupation was to 
attend .^Ik-worms appears to have existed from time immemorial, being 

* Latr. Hint. Nat. xiv. ‘2D. 

2 Latr. in lIiiinboMtaml Bony-IanD, Jlecudl, Sue. 302, 

S Vorlestingeitj 324. Burmeister, Manual of Ent. 301. 

^ The following facts and calculations from the Omrrier dc Lyon^ 1^40, as to iii 
.«!ilk manufactured at Lyons, are worth prc.serving; — Raw silk annually consunuil 
there one million of kilogrammes, equal to 2,20.3,714 j)Ound.s Kngliah, on w’hich tin' 
waste in manufacturing is five per cent. As four cocoons produce one graine (grai'U 
of silk, four thousand millions of cocoons are annually consumed, making the nn'ii* 

her of caterpillars reared (including the average allowance for caterpillars dying, 

bad cocoons, and tho.se k*qit for eggs) 4,202,400,000. The length of the silk ot ent- 
cocoon averages 500 metres (1526 feet English), so that the length of the total 
tity of silk sjmn at Lyons i.s 0, 000, 000,000,000 (or six and a half billion.s) of Kng*'^ 
feet, equal to fourteen times the niean radius of the earth’s orbit ; or 5404 tiiut;s tn*^ 
ladius of the moon’s (.rbil t or 52.505 times the equatorial circumference of tin’ 
earth ; or 200,000 time.s < iie circumference of the moon. 
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mentioned in the oldest Sanscrit books ^), one of the chief objects of culti- 
vation and manufacture. You will admit, therefore, that when nature 

“ — set to work millions of spinning worms, 

That in their green shops weave the smooth -hair’d silk 
To deck her sons,” 3 

she was conferring upon them a benefit scarcely inferior to that con- 
se(iuent upon the gift of wool to the fleecy race, or a fibrous rind to the 
flax or hemp plants ; and that mankind is not under much less obligation 
to Pamphila, who, according to Aristotle, was the discoverer of the art of 
unwinding and weaving silk, than to the inventors of the spinning of those 
products.^ 

It seems to have been in Asia that silk was first manufactured ; and it 
was from thence that the ancients obtained it, calling it, from the name of 
the country whence it was suj)posed to be brought, Scricum, Of its origin 
they were in a great measure ignorant, some supposing it to be the entrails 
of a spidcr-like insect with eight legs, which was fed for four years u[)on a 
kind of paste, and then with the leaves of the green willow, until it burst 
with fat*^; others that it w'asthe produce of a worm which built clay nests, 
and collected wax ^ ; Aristotle, with more truth, that it was unwound from 
the pupa of a large liorned caterpillar.^ Nor was the mode of producing 
and manufacturing this precious material know'u to Europe until long after 
the Christian era, being first learnt %bont the year 550, by two monks, 
who procured in India the eggs of the silk-worm moth, with which, con- 
cealing them in hollow canes, tliey hastened to Constantinople, where they 
speedily multiplied, and w’(;re snhsg[|nently introduced into Italy, of which 
country si!k was long a peculiar and stajde commodity. It was not cul- 
tivated in France until the time of Henry iV., who, considering that mul- 
berries grew in his kingdom fis well as in Italy, resolved, in opposition to 
the opinion of Sully, to attempt introducing it, and fully succeeded. 

The whole of the silk produced in Europe, and the greater proportion 
of that miuiiifactured in China, is obtuined from the common silk-worm ; 
hut in India considerable (juantities are procured from the cocoons of the 
larvje of other moths. Of these the most important species known are 
the Tiisseh and Arindy silk-worms, of which an interesting history is given 
b; Dr. Roxburgh in the lAnman TranmetiouH? These insects are both 
natives of Bengal. The first {Saturma Paphia) feeds upon the letivcs of 
Jujube ircc {^Uhamum Jujuha)y or liper oi tlic Hindoos, and of the 
Tcrmiuaha ahtin glabra Roxburgh, the of the Hindoos, and is found 

in such ahundance as from time iuiinemorial to have aftbrded a constant 
supply of a very durable, coarse, dark-coloured silk, w hich is woven into 
n cloth called Tusschdooi' hiesy much worn by the Brahmins and other sects, 
niul woiiUI, doubtless, be highly useful to the inhabitants of many parts of 
America, and of the south of Eiiropi*, wdicre a light and cool, and at the 

g Colobrook in Asiatic RescarcheSy V. Cl. * Milton’s 

Pist. Aninuti 1. V. c. 11). ^ Pausaiiias, quotoii by Goldsniitb, vi. 80. 

^ Hiny, ///aY. ] xi. c. 22. 

Aristol. ubi supr. lie does not expressly say.tbe but this w’e must sup- 
birvaha means could uoi be the common silkw'onii, since he describes it 
I ^ 3 large, and having us it were horns. 

I vii. ;j;j — Compare Lord Valentin’s Traveh, i. 78. 
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same time 6heap and durable dress, such as this silk furnishes, is much 
wanted. The durability of this silk is indeed astonishing. After constant 
use for nine or ten years it does not show any signs of decay. These 
insects are thought by the natives of so much consecjucnce, that they guard 
them by day to preserve them from crows and other birds, and by night 
from the bats. The Arindy silk-worm {Satnrnia Ci/iithia Drury), which 
feeds solely on the leaves of the Palma Chi'isti, produces remarkably soft 
cocoons, the silk of which is so delicate and flossy, that it is impracticable 
to wind it off; it is, therefore, spun like cotton ; and the thread thus 
manufactured is woven into a coarse kind of white cloth of a loose texture, 
but of still more incredible durability than the last, the life of one person 
being seldom suflicient to wear out a garment made of it. It is used not 
only for clothing, but for packing fine cloths, See. Some mannfitetuirers in 
England to whom the silk was shown .seemed to think that it cdhid bc 
made here into shawls equal to any received from India. A moth allied 
to this last species, but distinct, has been described and figured by Colonel 
Sykes, who met with its Icather-like cocoons composed of silk so strong, 
tiiat a single filament supported a weight of 198 grains, in that part of the 
Deccan in India lying between the sources and junction of the Benin and 
Mota Mola rivers. These cocoons are callcil koUsurra by the Mahrattas, 
who use them cut into thongs, which are more durable tlian leather for 
binding the matchlock barrel to the stock ; but as far as Colonel Sykes 
could ascertain, no use is made of tlie silk in Western India, tliough tlicrc 
can be little doubt that it might be advantageously produced, as the cater- 
pillars wdiich spin it feed ihdiscriminatelyon tlie Teak tree ( Tcclom ffrandis), 
the Mulberry (Jl/omy indica)^ the ViOXlZizyphus Jujuba), and the Osana 
(^Terminalia alnta glabra)} 

Other species, us may he inferred from an extract of a letter given in 
Young’s Annah of Agriculture are known ii# China, and have been intro- 
duced into India. “We have obtained,’^ says the writer, “a monthly 
silk-woriu from China, whiclj I have reared with my (Avn hands, and in 
twentyiive days have had the cocoons in my basins, ami by the twenty- 
ninth or thirty-first day a new progeny feeding in rny trays. This makes 
it a mine to wlioevcr would undertake the cultivation of it.” 

Whether it will ever be expedient to attemf)t the breeding of the larvic 
of any European inotlis, as Catocala paddy sponsay &e. proposed with this 
view by Fabricius seems doubtful, though certainly many of them aflbrd 
a very strong silk, and might be readily propagated ; and I have now in 
my possession some thread more like cotton than silk spun by the larva 
of a moth, wiiicli when I was a very young entomologist 1 observed (if 
my memory does not deceive me) upon the JSuvnynuiSy arid from the twigs 
of which (not the cocoon) I unwound it. It is even assorted that in 
Germany a inanufiictnre of silk from the cocoons r)f the emperor moth 
(Saturnia Pavonia viajor) was at one lime establisiied.'*^ There seems no 
question, however, tliat silk might be advantageously derived from many 
native silk-worms in America. Ar account is given in the Pliilosophiad 
Tramadions of one found there, whose cocoon is not only heavier and 
more productive of silk than that of the common kind, but is so much 


1 Trans. Jimjat A siat, Soc, vol. iii. 
^ Votisiunrjen, 3’J5. 


* xxiii. 235. 

4 Latr. /list Nat. xiv. 150. 
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stronger that twenty threads will carry an ounce more.' Don Luis Nee 
observed on Psidium porniferum and pi/rifcruin ovate nests of caterpillars 
eight inches long, of grey silk, which the inhabitants of Chilpancingo, 
Tixtala, &c., in America, iiianuiacture into stockings and handkerchiefs.^ 
Great numbers of similar nests of a dense tissue, resembling Chinese 
paper, of a brilliant whiteness, and formed of distinct and separable layers, 
the interior being the thinnest and extraordinarily transparent, were ob- 
served by Humboldt in the provinces of Mechoacan and the mountains of 
Santarosa, at a height of 10,500 feet above the level of the sea, upon the 
Arbutus Madrono^ and other trees. The silk of these nests, which are the 
work of the social caterpillars of a Bombyx {B, Madrono), was an object 
of commerce even in the time of Montezuma ; and the ancient Mexicans 
pasted together the interior layers, which may be written upon without 
preparation, to form a white glossy pasteboard. Handkerchiefs arc still 
luanufactured • of it in the Intendency of Oaxaca.^ Do Azara states that 
in Paraguay, a spider, which is found to near the thirtieth degree of 
latitude, forms a spherical cocoon (for its eggs) an inch in diameter, of a 
yellow silk, which the inhabitants spin on account of the permanency of 
the colouf.'' And acconiing to M. B. de Lozieres, large cpiantities of a 
very beautiful silk, of dazzling whiteness, may be collected from the 
cocoons even of the Ichneumons that destroy the larvm of some moth in 
the West Indies, which feed upon the indigo and cassada.^ 

It is probable, too, that other arUcles besides silk might be obtained 
from the larvae which usually produce it, particularly cements and varnishes 
of ditlercnt kinds, some hard, others elastic, from their gum anti silk 
reservoirs, from which it is said the Chinese procure a fine varnish, and 
fabricate wltat is called by anglers Indian grass,^ The diminutive size of 
the animal will be thought no objection, when we recollect that the very 
small quantity of pur[)!c dye afforded by the Piupiira of the ancients did 
not prevent them from collecting it. 

I now concliule this long series of letters on the injuries caused by 
insects to man, and the benefits which he derives from them ; and I think 
you will readily admit that I have sufficiently made good my position, that 
ihe study of agents which perform such important functions in the eco- 
nomy of nature must he worthy of attention. Our subsequent corre- 
spondence will be devoted to the most interesting traits in their history — 
as their affection to their young, their food and modes of procuring it, 
habitations, societies, &c. 

I am, &c. 


' PuUein iA Phil. Trans. 1759. 51. 

* Annals of Botany, ii. 104. 

® Political Essay on N. Spam, iii. 59. 

* Voyage dans CAmer. MniiL i. 21’i. It may here be observed as a benefit 
•Icrived by the higher walks of philosophy from" insects, that astronomers employ 
Ihe strongest thread of spiders, tlie one namely that supports the web, for the divi- 
sions of the micrometer. By its ductility this thread acquires about a fifth of its 
ordinary length. Mmv. Diet. d'Hist. NaU ii. 280. 

* American Phil, Trans, v. 326. 

Anderson’s Recreations in Agriculture, &c. iv. 899, 



192 


LETTER XL 

ON THE AFFECTION OF INSECTS FOR THEIR YOUNG. 

Amongst the larger animals, every observer of nature has witnessed with 
admiration, that love of their offspring which the beneficent Creator, witli 
equal regard to the happiness of the parent and the progeny, has inter- 
woven in the constitution of his creatures. Who that has any sensibility, 
has not fe’t his heart dilate with gratitude to the Giver of all gooil, in 
observing amongst the domestic animals which surround him, the effects 
of this divine storgr, so fruitful of the most delightful sensations ? Who 
that is not a stock or a stone has read unmoved the anecdote recorded in 
books of Natural History, of the poor bitch, which in the agonies of a 
cruel dissection licked with parental fondness her new-born offspring ; or 
the affecting account of the she-bcar related in Phi[)ps*s Voyage to the 
Korth Pole, which, herself severely wounded by the same shot that killcvl 
her cubs, spent her last moments in tearing and laying before them the 
food she ha(l collected, and died licking their wounds ? 

These feelings you must have experienced, but it has scarcely occurred 
to you that you would have any room for exercising them in yonr new 
pursuit. You have not, I dare say, suspected that any similar example 
could have been adduced amongst imcctsy to which at the first ^nec 
there seems even something absurd iu attributing anything like dlrental 
affection. An animal not so big perhaps as a grain of wheat, feel Tovc for 
its offspring — how preposterous ! we are ready to exclaim. Yet the ex- 
clamation would be very much misplaced. Nothing is more certain thaii 
that insects are capable of feeling quite as much attachment to their 
offspring as the largest quadrujjcds. They undergo as severe privatiqfis 
in nourishing them; expose themselves to as great risk in defending them; 
and in the very article of death exhibit as much anxiety for their j)reser- 
vation. Not that this can be said of all insects. A very large proportion 
of them are doomed to die before their young come into existence. B«:l 
in these the passion is not extinguished. It is merely modified, and its 
direction changed. And when you witness the solicitude witfi which tiuy 
provide for the security and sustenance of their future young, you can 
scarcely deny to them love for a progeny they are never destined to 
behold. Like affectionate parents in similar circurnstiinces, their la-'t 
efforts are employed in providing for the children that are to succeed 
them. 

I. Observe the morions of that common white butterffy which you see 
flying from herb to herb. You perceive that it is not food she is ia 
pursuit of: for flowers have no attraction for her. Her object, is the di"' 
covery of a plant tlj.*e will supply the sustenance appropriated by 
vidwHce to her young, upon which to deposit her eggs. Her own food 
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has been honey drawn from the nectary of a flower. This, therefore, or 
its neighbourhood, we might expect would be the situation she would 
select for them. But no: as if aware that this food woidd be to them 
poison, she is in search of some plant of the cabbage tribe. But how is 
she to distinguish it from the surrounding vegetables ? She is taught of 
(lod ! Led by an instinct far more unerring than the practised eye of the 
botanist, she recognises the desired plant the moment she approaches it; 
and upon this she places her precious burden, yet not without the further 
precaution of ascertaining that it is not pre-occupied by the eggs of some 
other butterfly ! Having fulfilled this duty, from which no obstacle shoit 
of absolute impossibility, no danger however threatening, can divert her, 
the affectionate mother dies. 

This may serve as one instance of the solicitude of insects for their 
future progeny. But almost every species will supply examples similar in 
principle, and in their particular circumstances even more extraordinary. 

In every case (exccj)t in some remarkable instances of mistakes ot instinct, 
as tliey may be termed, which will be subsequently adverted to), the 
parent unerringly distinguishes the food suitable for her offspring, how- 
ever dissimilar to her own; or at least invariably places her eggs, often 
defended frAn external injury by a variety of admirable contrivances, in 
the exact spot where, when hatched, the larvae can liave access to it. — 
The dragon-fly is an inhabitant of the air, and could not exist in water : 
yet in this last element, which is alone adapted for her young, she ever 
carefully drops her eggs. The larvse of the gad-fly (Q^atnia rr/e/i), whose 
history lias been before described to you, are destined to live in the 
stomach of the horse. How shall the parent, a tw’o-wingcd fly, convey 
them thither ? By a mode truly extraordinary. Flying round the animal, 
she curiously poises her body for an instant while she glues a single egg 
to one of the hairs of his skin, and repeats this process until she has fixeil 
in a similar way many liundrcd eggs. These, after a lew days, on the 
npplicatioM of the slightest moisture attended by w armth, luitcli into little 
grubs. Whenever, therefore, the horse chances to lick any part^ of his 
body to which they are attached, the moisture of the tongue discloses 
one or more grubs, w’hich, adhering to it by means of the saliva, are con- 
vcyeil into the mouth, and thence find their way into the stomach. But 
licre a (jucstioii occurs to you. It is hut a small portion of the lioises 
body w hich he can reach with his tongue ; what, you ask, becomes of the 
egg:s deposited on other parts V I will tell you how the gad-fly avoiils 
this dilemma ; and I will then ask you if she does not discover a pro- 
vident forethought, a depth of instinct, which almost casts into shade^ the 
boasted reason of man ? t?he places her eggs only on those parts of the 
skill w'hiili the horse is able to reach with his tongue; nay, she confine^ 
them almost exclusively to the knee or the shoulder, which he is sure t(>^ 
lick. What could the most refined reason, the most precise adaptation of 
means to an end, do niore*?^ 

Not less admirable is the parental instinct of that vast tribe of insects 
already introduced to you by the name of Ichncinuons, whose young are 
destined to feed upon the living bodies of other insects. These, as you 
know, are so numerous, that scarcely an insect exists, which in its lai \a 
state is not exposed to the attacks of one or other of tliem ; and even the 

^ Cliuk in //!«». Trans, iii. 30-i, 

O 
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pupae, nay the very eggs of these animals, arc not safe from their insidious 
manoeuvres. The size of the dilferent species varies in proportion to that 
of the bodies which are to be their food ; some being so inconceivably 
small that the egg of a butterfly not bigger than a pin’s head is of sufficient 
magnitude to nourish two of them to maturity^; others so large that the 
body of a full-grown caterpillar is not more than enough for one. They 
are the larvae of these Ichneumons which make such havoc of our pigmy 
tribes : the perfect insect is a four-winged fly, which takes no other food 
than a little honey; and the great object of the female is to discover a 
proper nidus for her eggs. In search of this she is in constant motion. 
Is the caterpillar of a butterfly or moth the appropriate food for her 
young ? you see her alight upon the plants where they are most usually 
to be met with, run quickly over them, carefully examining every leaf, 
and, having found the unfortunate object of her search, insert her sting 
into its flesh, and there deposit an egg. In vain her victim, as if conscious 
of its fate, writhes its body, spits out an acid fluid, menaces with its ten- 
tacula, or brings into action the other organs of ilcfencc with which it 
is provided. The active Ichneumon braves every danger, and does not 
desist until her courage and address have insured subsisten^' for one of 
her future progeny. Perhaps, however, she discovers, by a sense the 
existence of which we perceive, though we have no conception of its 
nature, that she has been forestalled by some precursor of her own tribe, 
that has already buried an egg in the caterpillar she is examining. In this 
case she leaves it, aware that it would not suffice for the sup|)ort of two, 
and proceeds in search of some other yet unoccupied. The process is of 
course varied in the case of those minute sjiecies of which several, some* 
times as many as 150, can subsist in a single caterpillar. The little Ich- 
neumon then repeats her operations, until she has darted into her victim 
the requisite number of cgg.s. 

The larvic hatched from the eggs thus ingeniously deposited, find a 
delicious banquet in the body of the caterpillar, wdiich is sure eventually 
to lull a victim to their ravages. So accurately, however, is the supply of 
food proportioned to the demand, tliat this event does not take place 
until the young Ichneumons have attained their full growth ; when the 
caterpillar either dies, or retaining just vitality enough to assume the pupn 
state, then finishes its existence ; the pupa disclosing not a moth or a 
butterfly, but one or more full-grown Ichneumons. 

In this strange and apparently cruel operation one circumstance is truly 
remarkable. The larva of the Ichneumon, though every day, perhajis for 
months, it gnaws the inside of the caterpillar, and though at last it has 
devoured almost every part of it except the skin and intestii^s, carefully 
all this^time atmds injuring the vital organs, as if aware thal its own exist- 
ence ^fepends on that of the insect on which it preys I Thus the cater- 
pillar Continues to eat, to digest, and to move, apparently little injured, tp 
tile last, and only perishes when the parasitic grub witlua|t po longer re- 
quires its aid. What would he the impression which , a Similar instance 
amongst the race of quadrupeds would make upon us ? Jf, for example, an 
animal — such as some impostors have pretended to opi^y Srithin them — 
should be found to feed upon the inside of a dog, dl|i!^nilg only those 
parts not essential to life, while it cautiously left n^ojured the iieart, 

* Bonnet, ii. 314. 
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arteries, lungs, and intestines, — should we not regard such an instance 
as a perfect prodigy, as an example of instinctive forbearance almost 
miraculous ? 

Some Ichneumons, instead of burying their eggs in the body of the 
larvfe that are to serve their 3 ’oung for food, content themselves with 
gluing them to the skin of their prey. This is the case with Scolia fla- 
vifrons, which my learned entomological friend M. Passcrini of Florence 
has found |)laces its eggs on the larva of a large beetle (^Ori/ctcs nasicornis')^ 
upon which when hatched the larva of the ScoHa feeds, by introducing the 
three first segments of its body into the belly of its victim, always between 
the sixth and seventh segment, so that this insect is a semi-internal 
parasite.' Another tribe, whose activity and perseverance are equally 
conspicuous, which includes the beautiful genus Chr^sis and many other 
hymenopterous and di[)tcrous insects, imitating the insidious cuckoo, 
contrive to introduce their eggs into the nests in which bees and other 
insects have deposited theirs. With this view they are constantly on the 
watch, and the moment the unsuspecting mother has quitted her cell for 
the purpose of collecting a store of food or materials, glide into it and 
leave an egg* the germ of a future assassin of the larva that is to spring 
from that deposited b)^ its side. 

The females of the insects of which we have been speaking, in pro- 
viding for their offspring, arc saved the trouble of furnishing them with 
any habitation. Either they occupy that of another insect, or find a con- 
venient abode within the body of that on which they feed. But upon the 
maternal affection of another large hymeno[)terous tribe, belonging to 
Latreillc’s Family of Burrowers (^Fossores)^ whose young in like manner 
feed on other insects, is imposed the arduous task not merely of collecting 
a supply of food, but of inclosing it along with their eggs in cells or 
burrows often of considerable depth, and dug with great labour in sand, 
wood, or the solid earth. 

The general economy of these insects is similar. Having first dug a 
cylindrical cavity of the ixapiisite dimensions, and deposited an egg at the 
bottom, they inclose along with it one or more caterpillars, spiders, or other 
insects, each particular species for the most part selecting a distinct kind, 
ns a provision for the young one when hatched, and sufficiently abundant 
to nourish it until it becomes a pupa. Many thus furnish several cells. 
This process, however, is varied by different species, some of whose 
operations arc worthy of a more detailed description. 

One of the most early histories of tlic procedure of an insect of this 
kind, probably the common sand-wasp {Amviophila vnlgark)^ is left us by 
the excellent Hay, who observed it along with his friend Willoughby. On 
the 22 n(l of June, 10 ( 57 , he tells us, they noticed tliin insect dragging a 
green caterpillar thrice as big as itself, which, after thus conveying about 
fifteen feet, it deposited at the entrance of a hole previously dug in the 
sand. Then removing a pellet of earth from its mouth, it descended into 
the cavity, and, presently returning, dragged along with it the caterpillar. 
After staying awhile it again ascendeil, then rolled pieces of earth into 
the hole,* at intervals scratching the dust into it like a dog with its fore 
feet, and entering it as if to press down and consolidate the mass, flying also 

' Osservazioni suUe Larve, Ninfi:, (Pise, 1840). Gucrin-Mciievillo, Ucvw 
^oolog, 1841, p. 240. 
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once or twice to an acljoiqing fir-tree, possibly to procure resin for agglu- 
tinating the whole. Having filled the burrow to a level with the sur- 
rounding earth so as to conceal the entrance, it took two fir-leaves lying 
at hand, and placed them near the orifice, as if to mark the place. — Such 
is the anecdote left on record by our illustrious countryman, of whose 
accuracy of observation there can. be no doubt.' Who that reads it can 
refrain from joining in the reflection wliich it calls from him, “ Quis hcBc 
non mihl mirctiir ct slupcat? Qiiis httjusinodi opera merce machince jmssit 
attrihucrc ? ” ” 

I myself, when walking with a friend some months ago, observed nearly 
similar manosuvres performed by another hymenopterous insect which 
may be called a spider-wasp {Pompiliis)^ which attracted our attention 
as It was dragging a spider to its cell. The attitude in wliich it carried its 
prey, namely, with its feet constantly upwards ; its singular mode of walk- 
ing, \Nhich was backwards, except for a footer two when it went forwards, 
moving by jerks and making a sort of pause every few steps ; and the asto- 
nishing agil ty with which, notwithstanding its heavy burthen, it glided over 
or between the grass, weeds, and other numerous impcilimcuts in the 
rough path along which it passed — together formed a s|)ectacle which we 
contemplated with admiration. The distance which we thus observed it to 
traverse w'as not less than twenty-seven feet; and great part of its journey 
had probably been performed before w'e saw it. Once or twice, when wc 
first noticed it, it laid down the spider, and making a small circuit returiKMl 
and took it up again. But for the ensuing twenty or twenty-five feet it 
never stopped, hut proceeded in a direct line for its burrow witli the 
utmost speed. When opposite the hole, wdiich w'as in a sand bank by the 
way side, it made a sliarp turn, as evidently aware of being in the neigh- 
bourhood of its abode, hut when advanced a little further laid down its 
burthen and went to reconnoitre. At first it climbed up the bank, but, as 
if discovering that this was not the direction, soon returned, and after 
another survey*, perceiving the hole, took up the spider and dragged it in 
after it. 

In the tw'o instances above given, one dead caterpillar or sjiider only was 
deposited in each hole. But an insect describcMl by Heaumiir under the 
name of the mason-wasp {Kpiponc spinipc.s)y very common in some parts 
of England, after having excavated a burrow, with an ingenuity to which 
on a future occasion I shall draw your attention, jilaces along with its egg 
as food for the future young, about twelve little green grubs without feet, 
which it has carefully selected full grown and conveyed without injuring 
them. You will iiujuire. Why this diflerenceof procedure ? With regard 
to the choice of a number of small grubs rather than of one large cater- 
pillar, what I have said in a former letter on the subject of difl’erent sprues 
of this tribe being appointed to prey upon and thus keep within due j^it.^ 
the larvte of difft rent kinds of insects, w'ill be a sufficient answer. Bat'pnt* 
circumstahee creditable to the talents of the mason-wasp as a skilful pur- 

1 Hic Kov. Dr. Sutton of Xorwich made similar observations upon the proce^ng- 
of this insect in his gardtM' ior two succe.s.sivc seasons. 

* Kai. //(«. 254. For an iiit< resting account of the procedures of a female f'*’ 
this species Jii dragging a very large spider up tlic nearly perpendicular sidai'jof 
i»and-bank at 'least twenU leet high, as well as of other curious facts in theecO^niy 
of sand-waijpa, the reader >: referred to the very excellent “Essay on the lauife' 
nous Fo8wn.al Hymeuoptor by VV, E. Shuckard, Esq., p. 77, &c. ' V 



AFFECTION OF INSECTS FOR THEIR YOUNG. 197 

veyor should not be omitted, namely, that the number of grubs laid up is 
not always the same, but is exactly proportioned to their size, eleven or 
twelve being stored when they are small, but only eight or nine when 
liirger. With respect, however, to the caution of the wasp in selecting 
fiili-grown grubs and conveying them uninjured to her hole, a satisfactory 
explanation may be given. If those that are but [)artly grown were chosen, 
they would die in a short time for want of fodd, and putrefying would 
destroy the enclosed egg, or the young one which sj)rings from it. Rut 
when larvae of any kind have attaineil tlieir full size, and are about to pass 
into the pu[)a state, they can exist for a long period without any further 
supply. By selecting these, therefore, and placing them uninjured in the 
liole, however long the interval before the egg hatches, the disclosed larva 
is sure of a sufficiency of fresh and wholesome nutriment. — To prevent the 
y) 0 ssibility of any injury to its egg from the motions or voracity of this 
living prey, the wasp is careful to pack the whole so closely, each grub 
being coiled above the other in a series of rings, and to consolidate the 
earth so firmly above them, that they have not the slightest power of 
motion.' — Those which select more powerful caterpillars, or revenge the 
injuries of their insect brethren by devoting spiders to the ilcstruction they 
have so often caiised, take care to sting them in such a manner as, without 
killing them outright, will incapacitate them from doing any injury. 

Zeal Jind activity in providing for the wclUheing of their future progeny, 
not inferior to what are exhibited by the tribe of Ichneumons, Sphccina", 
and mason-wasps, thougii less crnelly exerted, are also shown by various 
s[)ccies of wild iices, of which we have in this country a great number. 
Having first excavated a proper cell with a dexterity and persevering 
labour never enough to be admired, they next deposit in it an egg, which 
they cover with a mass of pollen or honey collected with unwearied assiduity 
from a thousarul flowers. As soon as the grub is hatcheil, it finds itself 
enveloped in this delicious hanquet provided for it by the cares of a mother 
it is doomed never to behold ; and so accurately is the repast proportiemed 
10 its appetite and its wants, that as soon as the whole is consumed it has 
no longer need of food ; it clothes itself in a silken cocoon, becomes a 
pupa, and after a deep sleep of a few days bursts from its cell an active 

I CC. 

A considerable number of wild bees, however (those of the genera 
Xomnihy Mrlecttty <S:c.), being unprovided with an apj)aratus for collecting 
pollen, save themselves not only this labour, but also that of excavating 
cells ; and gliding into those in which their more industrious brethren have 
deposited their eggs and the necessary supply of pollen moistened with 
honey foy food, they also, cuckoo-like, insinuate their own eggs (imitating 
in this respect the' carnivorous parasites lately noticed), the larvm from 
which live at the cost of the rightful occupants. 

No circumstance connected with the sU rge of insects is more striking 
than the herculean and incessant labour which it leads them cheerfully to 
undergo. Some of these exertions are so dis[)roportionate to the size of 
the insect, that nothing short of ocular conviction couhl attribute them to 

' Keaiim. vi. 252. 

* liy thi.s term I would di-stingiiish the tribe of f\h,fiores of Latroille. whioli the 
French call Wa»p^ Ichneumons^ and which form the Liuncan genus Sphefy divisiblo 
iato several families, as Sphecidtvt Fninpi'idtpy UaubecUhcy &c. 

o 3 
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such an agent. A wild bee or a Sphcx, for instance, will dig a hole in a 
hard bank of earth some inches deep and five or six times its own size, and 
labour unremittingly at this arduous undertaking for several days, scarcely 
allowing itself a inonient for eating or repose. It will then occupy as 
much time in searching for a store of food ; and no sooner is this task 
finished, than it will set about repeating the process, and before it dies 
will have completed five •or six similar cells or even more. If you would 
estimate this industry at its pro[)er value, you should reflect what kind of 
exertion it would require in a man to dig in a few days out of hard clay or 
sand, with no other tools than his nails and teeth, five or six caverns 
twent}' feet deep and four or five wide — for such an undertaking would 
not be comparatively greater than that of the insects in question. 

Similar laborious exertions arc not confined to the bee or Sphcx tribe. 
Several beetles in depositing their eggs exhibit examples of industry equally 
extraordinary. The common dor or clock {Grotnipcs atcrcornnus)^ which 
may he found beneath every heap of dung, digs a deep cylindrical hole, and 
carrying down a mass of the dung to the bottom, in it deposits its eggs. And 
many of the species of the Scamhanda:^ roll together w'et dung into round 
pellets, deposit an egg in the midst of each, and when dry push them back- 
wards by their hind feet, sometimes three or four assisting, into holes of the 
surprising depth of three feet, which they have previously dug for their 
reception, and which are often several yards distant. Frequently the road 
lies across a depression in the surface, and the pellet when nearly puslu’d 
to the summit rolls back again. But our patient Sisyphi are not easily 
discouraged. They repeat their eflbrts again and again, and in the Ond 
their perseverance is rewarded by success.* The attention of these insects 
to their egg-halls is .so remarkable, that it was observed in the earliest ages, 
and is mentioneil by ancient writers, but with the atldition of many fables, 
as that they were all of the male sex, that they became young again* every 
year, that they rolled the pellets containing their eggs from sunrise to sunset 
every day, for twenty-eight days without intermission'*, &c. It is one of 

1 Mr. W. S. Ma<;r.oay in liis wry remarkable and learned work {llora: Entomn- 
hx/nw) ba.s very properly restored its name to the true SrarabaiuH of the aucioiits, 
whi' h it.s name to tliis ^^roup. 

* 'J he precise rno(le in wliieh these dung pellets are formed, and the object of roll- 
ing tht m greater distances than would .seem to be required for merely depositing 
them in their boles, which it might have been bU[)posed would, like those of oiir 
common dung-beetle, be inad.e close to (if not untlcr) the dung em]*1oyed, do n<'L 
appear to have been very clearly ascertained. According to a newspaper extract 
given from the travels of an author, who.se name i.s not given, the Scarahartda fiv- 
(juenting tlie Egyptian de.serts form their cgg-halls of a mixture of clay (.saial.^) 

: nd camel’s dung, and they keep rolling tliem the whole tlay. apparently ’to ilry tlic, 
sin face, a.s they cea.sed rolling them ifvlouds overshadowed the sun in the thty time; 
and invariably at sunset (thus confinoing the ancient idea) betaking tbfinselvcs t** 
their holes, and leaving their egg-balls, till sunrise the next day. Jf tludaceountbc 
siqiposedto be correct only us res]»c« t.s clay (or sand) entering into the c6in)u>siti('a 
of tlie exterior crn.st ot the egg-Kills, it may perhajis throw light on the formaticii 
of the singul.'ir fihot-like balls two inches in diameter, with a very hard slu'll, "i 
uhich Col. Sykes has given an interesting account {Trans. Knt. Soc, LomL i. lil'>.), 
which produced spedmen.-, of the Indian dung-heetlc, Copris Midas. In fact, t lo 
more long rolling of a ball <>1 very moi.st dung upon sand or powd^iryclay woelil 
press so nun h of cither into tlie surface as to give it when dry a rery hur<l I’ 
'^hich would reniftjn mud? as Col. fcjykes describes wheu the larva bad ektcn all i'i« 
centrakMltion of dung. 
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this tribe of beetles (S, sacer) whose image is so often met with amongst 
the hieroglyphics of the Egyptians, with whom it was a symbol of the 
world, of the sun, and of a courageous warrior. Of the world, as P. Valc- 
rianus supposes, on account of the orbicular form of its pellets of dung, and 
the notion of their being roiled from sunrise to sunset; of the because 
of the angular projections from its hc<ad resembling rays, and the thirty 
joints of the six tarsi of its feet answering to the days of the month ; and 
of a warrior, from the idea of manly courage being connected with its sup- 
posed birth from a male only.^ It was as symbolical of this last that its 
inmgc was worn upon the signets of the Roman soldiers ; and as typical 
of the sun, the source of fertility, it is yet, as Dr. Clarke informs us, eaten 
by the women to render them prolific.^ 

These beetles, liowcver, in point of industry must yield the palm to one 
{Xecrophonis Vespillo), whose singular history \vas first detailed by M. 
Uleditsch in the Acts of the Berlin Society ^or 17 o 2 . He begins by inform- 
ing us that he had often remarked that dead moles when laid upon the 
ground, especially if upon loose earth, were almost sure to disajipear in 
the course of two or three days, often of twelve hours. To ascertain the 
cause, he placed a mole upon one of the beds in his gartlen. It had 
vanished by the third morning ; and on digging where it had been laid, 
he found it buried to the ilcpth of three inches, and under it four beetles, 
which seemed to have been the agents in this singular inhumation. Not 
perceiving any thing particular in the mole, he burieil it again ; and on 
examining it at the end of six days he found it swarming with maggots 
apparently the issue of the beetles, which M. Gleditsch now naturally con- 
cluded had buried the carcass for the food of their future young. To 
determine these points more clearly, he put four of these insects into a 
glass vessel half filled with earth and properly secured, and upon the sur- 
face of the earth two frogs. In less than twelve hours one of the frogs 
was interred by two of the beetles : the other two ran about the whole 
day as if busied in measuring the dimr nsions of the remaining corpse, which 
on the third day was also found buried, lie then introduced a »lead linnet. 
A pair of the beetles were soon engaged upon the bird. They began their 
operations by |)ushing out the earth from under the body so as to form a 
cavity for its reception ; and it was curious to see the ettbrts which the 
beetles made by dragging at the feathers of the birtl from below to pull it 
into its grave. The male having driven the female away, continued the 
work alone for five hours. He lifted up the bird, changed its place, turned 
it, and arranged it in the grave, and from time to time came out of the 
hole, mountcil upon it and trod it under foot, and then retireil below and 
pulled down. At length, apparently wearied with this uninterrupted 
labour, it came forth and leaned its head upon the earth beside the bird 
without the smallest motion as if to rest itself, for a full hour, when it 
pgain crept under the earth. The next day in the morning the bird was an 
Inch and a half under ground, and the trench remained open the whole 
day, the corpse seeming as if laid out ii[)on a bier, surrounded with a 
fiuiipart of mould. In the evening it had sunk half an inch lower, and in 

' J. Pierii Valoriatii Hicriyjlijphica, 03 — 05. IVlonlfet, 150. 

TraevtH, ii. 300. Compare M. Lati*eill»*’s h irned .Memoir entitled Drs Fusecfes 
printH ou sculpteH sur ten Momonemf antiques dr P Kyifpte. Ann. da and 

ttlso the Kev. F. VV. Hope’s Observations m 7'rans. EnL Soc. L >nd. ii. 172. 
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another day the work was completed and the bird covered. — M. Gleditscli 
continued to add other’ small dead animals, winch were all sooner or later 
buried : and the result of his experiment was, that in fifty days four beetles 
had interred in the very small space of earth allotted to them, twelve car- 
casses ; viz. four frogs, three small birds, two fishes, one mole, and two 
grasshoppers, besides the entrails of a fish, and two morsels of the lungs 
of an ox. In another experiment a single beetle buried a mole forty times 
its own bulk and weight in two days.^ It is plain that all this labour is 
incurretl for the sake of placing in security the future young of these in- 
dustrious insects along with a necessary provision of food. One mole 
would have sufficed a long time for the repast of the beetles themselves, 
and they could have more conveniently led upon it above ground than 
below. But if they had left thus exposed the carcass in which their eggs 
were deposited, both would have been exposed to the imminent risk of 
being destroyed at a mouthful by the first fox or kite that chanced to 
espy them. 

At the first view I dare say you feel almost inclined to pity the little 
animals doomed to exertions apparently so disproportioned to their size. 
You are ready to cxclai.m that the pains of so short an existence, engrossed 
with such arduous and incessant toil, must far outweigh the pleasures. 
Yet the inference would be altogether erroneous. What strikes us as 
wearisome toil, is to the little agents delightful occupation. 1'he kind 
Author of their being has associated the performance of an essential duty 
with feelings evidently of the most pleasurable description ; and, like the. 
affectionate father whose love for his children sweetens the most paiuful 
labours, these little insects are never more happy than when thus actively 
engaged. “ A bee,” as Dr. Paley has well observed, “ amongst the flowers 
in spring (when it is occupied without intermission in collecting farina for 
its young or honey for its associates), is one of the clicerfullest objects 
that can he looked upon. Its life appears to be all enjoyment — so busy 
and so [>lcased.’*^ 

Of the sources of exquisite gratification which every rural walk will 
open to you, while witnessing in the animals themselves those marks of 
atfcction for their unseen progeny of which I have endeavoured to give 
you a slight sketch, it will be none of the least fertile to examine the 
various and appropriate instruments with wliicli insects have been fur- 
nished for the effective execution of their labours. The young of the saw- 
fly tribe (^Serrifern are de.stined to feed upon the leaves of rose-trees and 
various other plants. Upon the branches of these the parent fly deposits 
her eggs in cells symmetrically arranged; and the instrument with which 
she forms them is a .saw, somewhat like ours, but far more ingenious mid 
perfect, being toothed on each side, or rather consisting of two distinct 
saws, with their backs (the teeth or serratnres of which are themselves 
often serrated, and the exterior flat sides scored and toothed), which play 
alternately ; and, while their vertical effect is that of a saw, act laterally 
as a rasp. When by this alternate motion the incision, or cell, is mailc, 
the two saws, receding from each other, conduct the egg between them 

' Glfdits< h. Physic, Jint. (Fron. Ahhandl, iii. 200 — 227. 

* Natural Theology ^ 407. 

^ Latreillo donominates t! 'a tribe Semrifera ; but as the tool of these insect^ ro- 
scmblos a smv and not u haf../ *7, we have ventured to change it to Styri/vrat wdiich 
is more appropriate. 
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into it.^ The Cicada^ so celebratetl by the poets of antiquity, which lays 
its eggs in dry wood, requires a stronger instrument of a different construc- 
tion. Accordingly it is provided with an excellent double auger, the sides 
of which play alternately and parallel to each other, and bore a hole of 
the requisite depth in very hard substances without ever being dis- 
placed.*'^ . 

The construction of the sting or ovipositor with which the dilferent 
species of ichneumon are [)rovided, is not less nicely adapted to its various 
purposes. In those which lay their eggs in the bodies of caterpillars that 
feed exposed on the leaves of plants it is short, often in very large species 
not the eighth of an inch long : having free access to their victims, a longer 
sting would have been useless. But a considerable number oviposit in 
larvm which lie concealed where so short an instrument could not possibly 
approach them. In these, therefore, the sting is proportionably elongated, 
so much so that in some small s[)ecies it is three or four times the length 
of the body. Thus in Pimjda AfanifcHlalor, whose economy has been so 
pleasingly illustrated by Mr. Marsham^, and which attacks the larva of a 
wild bee {Chcln&ttnim ^ vwxiUosn) lying at the bottom of deep holes in old 
wood, the sting is nearly two inches long; and it is not much shorter in 
the more minute /. SfrohildUv L., which lays its eggs in larvae concealed in 
the interior of fir cones, which without such an apparatus it would never 
he able to reach. 

The tail’ of the females of many moths, whose eggs require to be pro- 
tected from too severe a cold and too strong a light, is furnished, evidently 
for ap|)lication to this very purpose, with a thick tuft of hair. But how 
shall the moth detach this non-conducting material and arrange it upon 
iicr eggs V Her ovipositor is provided at the end with an instrument re- 
sLiiibling a pair of pincers, which for tliis purpose are as good as hands. 
With these, having previously deposited her eggs upon a leaf, she pulls oft' 
her tuft of hairs, with which she so closely envelops them as effectually 
to preserve them of the required temperature, and having performed this 
last duty to her progeny she expires. 

The ovipositor of the cajiricorn beetles, an infinite host, is a flattened 
retractile tube, of a hard sulistancc, by means of which it can introduce its 
eg,:s under the bark of timber, and so place them where its progeny will 
fnul their appropriate food.^ The auger used by certain species of (Estnn', 
to enable them to penetrate the hides of oxen or deer and form a nidus 
ibr their eggs, has been before described. — But to enumerate all the 
varieties of these instruments would be endless. 

The pur[)ose which in the insects above mentioned is answered by their 
anal appar^itus is I’lilfilled in the numerous tribes of weevils by the long 
•slender snout with wliieh their head is provided. It is with this that /?«- 
laninuji Nucum pierces the shell of the nut, and the weevil {Culandra gra- 

^ Prof. Peck’s Nat, Hint, of the Slmj-worm, t. 12. f. P2 — 14. 

^ i-)r. burmeister and M. Doyiiio consider the central piece of the borer of the 
Civmlu as the really piercing (n’gan, and the lateral files as only serving as a point 
of support; but Mr. Westwood .slates that numerous disseelious of these parts hav-' 
eouvinced him of the correctness of Kcaumur’s description, tliat the lateral serrated 
pieces) arc the real organs of perforation. (jI/o./. Class, of Ins. ii. 421.) 

^ lAun. iii. 23. ^ Apis, •*, c. 2. y. K. 

** See Kirby in Linn, Trans, v. 254. 1. 12. f. 15 
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iiaria) the skin of the grains of wheat, in which they respectively deposit 
tlieir eggs, prudently introducing one only into each nut or grain, which is 
sufficient, but not more than sufficient, for the nourishment of the grub 
that will inhabit it. 

II. Hitherto I have adverted to those insects only which perish before 
their young come into existence, and can therefore evince their affection 
for them in no other way than by placing the eggs whence they are to 
spring in secure situations stored with food ; and these include by far the 
largest portion of the race. A very considerable number, however, extenel 
their cares much further : they not only watch over their eggs after deposit- 
ing them, hut' attend upon their young when excluded, with an affectionate 
assiduity equal to any thing exhibited amongst the larger animals, and in 
the highest degree interesting. Of this descri|)tion are some solitary 
insects, as several species of the Linnean genus Sphex, earwigs, fiekl-biigs, 
and spiders: and those insects which live in societies, namely, ants, bees, 
wasps and termites : the most striking traits of whose history in these 
respects I <hall endeavour to lay before you. 

You liave seen that the greater number of the Sphecina^ after depositing 
their eggvS in cells stored with a supply of food, take no furtiier care of 
them, i^oinc, however, adopt a different procedure. One of tliese, called 
by Bonnet the Mason^ wasp, hwt different from Reaumur’s, not only incloses 
a living caterpillar along with its eggs in tlie cell, which it carefully closes, 
hut at the expiration of a few days, when the young grub has a[>peare(l 
and has consumed its provision, re-opens the nest, incloses a second cater- 
pillar, and again shuts the mouth : and this operation it repeats until the 
young one has attained its full growth.^ A similar mode, according to 
Rolander, is followed by AwmophUa vulgaris, as W'cll as by the yellowish 
wasp of Pennsylvania, described bv Bartram in the PfiUosophival Tratism- 
/ious“, and by another related to r/rre/MW, observed by DnhameP; 

both of which, however, instead of caterpillars, sup[)ly their larvte with a 
periodical provision of living flies. 

What a crowd of interesting reflections are these most singular facts cal- 
culated to excite ! With what foresight must the parent insect l)e en- 
dowed, thus to he aware at what period her eggs will be hatched into 
grubs, and how long the provision she has laid ii[> will suffice i'or their 
support ! What an extent of judgment, thus, in the midst of various otlicr 
occupations, to know the precise day when a re[)etition of her cares will 
be required 1 What an accuracy of memory to recollect with such pre- 
cision the entrance to her cell, which the most acute eye could not dis- 
cover; and without compass or direction unerringly to fly to it, often froni 
a great distance, and after the most intricate and varied wanderings ! H 
we refer the whole to instinct, and to instinct doubtless it must in the main 
if not wholly be referred, our admiration is not lesseneil. IiHstinct, when 
simple and dircctcil to one object, is less astonishing ; hut such a comi)li- 
cution of instincts, applied to actions so varied and dissimilar, is beyoiul 
our conception. We can hut wonder and adore ! 

The female of Perga Lewhii (yVentwood), one of the Tenihredhudir, or 
Saw-flies, was observed liy Mr. Lewis at Hobarton, Van Diemen’s Land, 
to sit upon the leaf into which she has inserted her eggs, about eighty ni 

1 BoiraeViiUv308. ^ UiL 37. Pebpeeus spirifex? 5 Rmuol vi. 2G9. 
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number, till they arc hatched. This takes place in a few days ; and after- 
wards she carefully feeds them in the larva state, in which the brood kee^is 
together, whether eating or sleeping, in an oval mass, sitting upon them 
with outstretched wings, shading them from the heat of the sun, and pro- 
tecting them with admirable perseverance from the attacks of parasites and 
other enemies, for a period of from four to six weeks, until her death.^ 

According to M. Schmidberger, the female of a small wood-boring beetle 
(Trj/poderuiron dispar Steph.) bores in young healthy apple-trees passages 
of about an inch and a half in length, penetrating near to the centre, and 
deposits at the end of them in a sort of chamber from seven to ten eggs, 
the larvae from which when excluded arrange theinsglves in the passages 
one after another, and there feed on a white j)ovvdery substance, wdiich he 
calls amhrosift^ and supposes to be prepared by the female from the sap. 
This female, he says, never quits the passages and chambers in which her 
larvaj reside, but remains with them two months or more, till they are 
become perfect beetles, and he conceives is occupied partly in laying other 
eggs, but partly also in preparing “ambrosia’* for them and defending 
them from their enemies.*^ These procedures are certainly very different 
from those we should expect in an insect in this tribe ; yet as the facts are 
stated so fully and circumstantially by a close observer, they deserve farther 
investigation from entomologists who have an opportunity of studying the 
economy of this species. 

We are indebted to De Geer for the history of a field-bug (dcaw//zo.i07Mrt 
gr/Aca), a species found in this country, which shows marks of affection for 
her young, such as 1 trust will lead you, notwithstanding any repugnant 
association that the mime may call np, to search upon the birch tree, which 
it inhabits, for so interesting an insect. The family of this field-bug con- 
sists of thirty or forty young ones, which she conducts as a hen docs her 
chickens. She never leaves them ; and as soon as she begins to move, 
all the little ones closely follow, and whenever she stops assemble in a 
cluster round her. De Geer having had occasion to cut a branch of birch 
peopled with one of those families, the mother showed every symptom of 
excessive uneasiness. In other circumstances such an alarm would have 
causcil her immediate flight ; but now she never stirred from her young, 
1 iit kept beating her wings incessantly with a very rapid motion, evidently 
for the purpose of protecting them from the apprehended danger.^ — As far 
as our knowledge of the economy of this tribe of insects extends, there is 
no other species that manifests a similar attachment to its progeny ; but 
such may probably be discovered by future observers. It is De Geer also 
that we have to thank for a series of interesting observations on the ma- 
ternal afl^'ction exhibited by the common earwig. This curious insect, so 
unjustly trmluced by a vulgar prejudice, — as if the Creator had willed that 
the insect world should combine within itself examples of all that is most 

' Trans. Ent. Soc. Land. i. For a figure of Perpa Lewisii see Mr. West- 
wood's valuable ami beautiful “Arcana Entomologica,*’ No. 2. plate 7. fig, 1. 

^ Kiillar's Ins. inj. to Gardeners^ &c. 254 — 2C2, There seems to bo a considerable 
resemblance betwTeii the “ambrosia” above mentioned and the globules of a kim.i 
of “mucor, ” found by Smcatliman and Kfinig in the nurseries of the African and 
hast Indian Termites, and still more the “gelatinous particles not unlike gum 
arable,” which Latreillo observed in tlie galleri''?i of Termes lucifngus in the trunks 
of ydnes and oaks. (See Letter XYU. On Terfect Societies of Insects— 

Ants, 5 De Geer, iii. 2G2. 
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remarkable in every other department of nature, — still more nearly ap- 
proaches the habits of the hen in her care of her family. She absolutely 
sits u[)on her eggs as if to hatch them — a fact which Frisch appears first 
to have noticeil^—and guards them with the greatest care. De (iccr, 
having found an earwig thus occupied, removed her into a box where was 
some earth, and scattered the eggs in all directions. 8he soon, however, 
collected them one by one with lier jaws into a heap, and assiduously 
sat upon them as before. The young ones, which resemble the parent 
except in wanting elytra and wings, and, strange to say, are as soon as 
born larger tiian the eggs wliich contained them, immediately upon beiiv,^ 
hatched creep like a brood of chickens under the belly of the mother, who 
very quietly suffers them to push between her feet, and will often, as l)e 
Geer found, sit over them in this posture for some hours. ^ This remark- 
able fact I have myself witnessed, having found an earwig under a stone 
which I accidentally turned over, sitting upon a cluster of young ones, 
just as this celebrated naturalist has described. 

We are so accustomed to associate the ideas of cruelty and ferocity with 
the name of spider, that to attribute parental affection to any of the tribe 
seems at first view almost preposterous. Who, indeed, could siisf)ect tluit 
animals which greedily devour their own species whenever they have op- 
portunity, should be susceptible of the finer feelings ? Yet such is the 
fact. There is a* spider common under clods of earth {Li/com snccata) 
which may at once be distingiiisheil by a white globular silken bag about 
the size of a pea, in wliich she has deposited her eggs, attached to the 
extremity of her body. Never miser clung to his treasure with more 
tenacious solicitude tlian this spider to her bag. Though apparently a 
considerable incumbrance, she carries it with her everywhere, if you 
deprive her of it, she makes the most strenuous efforts for its recovery ; 
and no personal danger can force her to quit the precious load. Are her 
efforts ineffectual ? a stiipifying melancholy seems to seize her,, and, 
when deprived of this first oliject of her cares, existence it.sclf ap[)ears to 
have lost its charms. If she succeeds in regaining her bug, or you restore 
it to her, her actions demonstrate the excess of her joy. fcihe eagerly 
seizes it, and with the utmost agility runs off with it to a place of security. 
Bonnet put this wonderful attachment to an affecting and decisive test. 
He threw a spider with her bag into the cavern of a large ant-lion, a fero- 
cious insect which conceals itself at the bottom of a conical liole con* 
structed in the sand for the purpo.se of catching any unfortunate victim 
that may chance to fall in. The spider endeavoureil to run away, but was 
not sufficiently active to prevent the ant-lion from seizing her bag of eggs, 
which it attempted to pull under the sand. She made the most violent 
efforts to defeat the aim of her invisible foe, and on her jiart struggled with 
all her might. The gluten, however, which fastened her bag, at length gave 
way, and it .separated : but the spider instantly regained it with her ja\v.>, 
and redoubled her efforts to rescue the prize from her opponent, it was 
iiAilin : the ant-lion was the stronger of the two, and in spite of all her 
struggles dragged the object of contestation under the sand. The unfor- 
tunate mother might have preserved her own life from the enemy : she had 
but to relinquish the hag, and escape out of the pit. But, wonderlid 
e.xaii)ple o£|piternal anection ! she preferred allowing herself to be buried 


* Do Geer, iii. 5-18. 
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iilive along with the treasure dearer to her than her existence ; and it was 
only hy force that Bonnet at length withdrew her from the unequal conflict. 
But the bag of eggs remained with the assassin : and though he pushed her 
repeatedly with a twig of wood, she still persisted in continuing on thespot. 
Life seemed to have become a burden to her, and all her pleasures to 
have been buried in the grave which contained the germ of her progeny ! ^ 
The attachment of this affectionate mother is not confined to her eggs. 
After the young spiders are hatched, they make their way out of the bag 
by an orifice which she is careful to open for them, and without which 
they could never escape and then like the young of the Surinam toad 
(Rana pipa), they attach themselves in clusters upon her back, belly, 
head, and even legs ; and in this situation, where they present a very sin- 
gular appearance, she carries them about with her and feeds them until 
their first moult, when they are big enough to provide their own sub- 
sistence. I have more than once been gratified by a sight of the former 
j)art of this interesting spectacle; and when I nearly touched the mother, 
thus covered by hundreils of her progeny, it was most amusing to see them 
all leap from her back and run away in every direction.* 

A similar attachment to their eggs and young is manifested by many 
other species of the same tribe, particularly of the genera Li/rosa and 
medrs. Cluhiona holoscricea was found by De (ieer in her nest with fifty 
or si.xty yourig ones, when manifesting nothing of her usual timidity, so 
obstinately did she persist in remaining with them, that to drive her away 
it was necessary to cut her whole nest in pieces.'* 

I must now conduct you to a hasty survey of those insects which live to- 
gether in {forictk'Sy ami fabricate dwellings for the community, such as antsy 
umpsy bccHy lnnnl)lc‘b^csyi\m\ w hose great object (sometimes combined, 

indeed, with the storing up of a stock of winter provisions for themselves) 
is the nutrition and education of their young. ()f the proceedings of many 
of these insects we know comparatively nothing. There arc, it is likely, 
some hundreds of distinct species of bees which live in societies, and form 
nests of a different and peculiar construction. The constitution of these 
societies is [irohahly as various as the exterior forms of their nests, and 
tlu-ir habits possibly curious in the highest degree ; yet our knowledge is 
almost confined to the economy of the hive-bee and of some species of 
hunible-bees. Tiie same may be said of w^asps, ants, and termites, of 
which, though there is a vast variety of different kinds, we are acquainted 
with the history of hut a very few. You will not, therefore, expect more 
than a sketch of the most interesting traits of affection for their young 
nianifestei by the common s[)ccics of each genus. 

^ Bonnet, ii. 435. * De Geer, vii. 194. 

* Dr. Ileincken, whose zeal for Kntomology as manifested b}^ his valuable communi- 
cations in spite of ill 'Health, to the Zoohujical Jimrwa/.shows liow great a loss the science 
sustained hv liis untimely death, states that having placed a large female Li/cosa 


all interested or excited wdicn she was engaged ii\ eating. At length, fifteen tlays 
alter tlieir birth, they quitted the mother and escaped from the cage. Dr. Ilcinekcn, 
however, admits that observations of this kind made on insects in conliiioineiit are 
hy no means conclusive. (Zool, Journ. v. 192.) 

* Do Gccr, vii. 208. 
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One circumstance must be premised with regard to the education of the 
young of most of those insects which Uvedn society, truly extraordinary, 
and without parallel in any other department of nature ; namely, that this 
olfice, except under particular circumstances, is not undertaken by the 
female which has given birth to them, but by the workers, or neuters, as 
they are sometimes called, which, though bound to the offspring of the 
common mother of the society by no other than fraternal ties, exhibit to. 
wards them all the marks of the most ardent parental affection, building 
habitations for their use, feeding them, and tending them with incessant 
solicitude, and willingly sacrificing their lives in defence of the precious 
charge. Thus sterility itself is made an instrument of the preservation and 
multiplication of species ; and females too fruitful to educate all their 
3’oung are indulgctl by Providence with a privilege without which nine 
tenths of their progeny must perish. 

The most determined despiser of insects and their concerns — he who 
never deigned to open his eyes to any other part of their economy — must 
yet have observed, even in spite of himself, the remarkable attachment 
which the inhabitants of a disturbed nest of ants manifest towards certain 
small white oblong bodies with which it is usually stored. He must linvc 
perceived that the ants are much less intently occupied with [)roviding fur 
their own safety, than in carrying off these little bodies to ii place of 
security. To effect this purpose the whole community is .in motion, and 
no danger can divert them from attempting its accomplishment. An 
observer having cut an ant in two, the poor mutilated animal did not relax 
in its affectionate exertions. With that half of the body to which the head 
remained attached it contrived previously to expiring to carry off ten of 
these white niasses into the interior of the nest I You will readily divine 
that these attractive objects are tlie young of the ants* in one of the first 
or imperfect states. They arc, in fact, not the eggs, as they are vulgarly 
called, but the pupae, which the working ants tend with the most patient ' 
assiduity. But 1 must give you a more detailed account of their opera- 
tions, beginning witii the actual eggs. 

These, which are so small as to be scarcely visible to the Tiaked eye, as 
soon as deposited by the queen ant, who drops them at random in ht r 
progress through the nest, are taken charge of by the w'orkers, who im- 
mediately seize them and carry them in tlieir n)onths, in small parcels, 
incessantly turning them backwards and forwards w'ith their tongue for tliu* 
purpo.se of moistening them, without which they would come to nothing* 
They then lay them m heaps, which they place in se[)arate aparlmentlS 
and constantly tend until hatched into larvae ; frequently in the courseof 
the day removing them from one quarter of the nest to another, as they 
require a warmer or cooler, a inoister or drier atmosphere ; and at interval ; 
bjt)|©ding over them as if to impart a genial warmth.” Experiments have 
l^|;)xja)ade to ascertain whether these assiduous nurses could distinguish 

* lfir eggs if iritennixed with particles of salt and sugar, which, to an ordi- 
ry observer, they very much resemble; but the result was constautlv 
in favour of the saga 'ity of the ants. They invariably selected the 

whatever materials they were mixed with, andife-arranged ihcir as 


1 Huber, CO. 


2 Do Geer, ii. 1009. 


5 Gould, 37# 
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New and more severe labours succeed the birth of the young grubs 
which are disclosed from the eggs after a few days. The working ants are 
now almost without remission engaged in supplying their wants and for- 
warding tlieir growth. Every evening an hour before sunset they regularly 
remove the whole brood, as well as the eggs and pupa?, which in an old 
nest all require attention at the same time, to cells situated lower down in 
the earth, where they will be safe from the cold ; and in the morning they 
as constantly remove them again towards the surface of the nest. If, 
however, there is a prospect of cold or wet weather, the proviilent ants 
forbear on that day transporting their young from the inner cells, aware 
that their tender Irames are unable to withstand an inclement sky. What 
is particularly worthy of notice in this herculean task, the ants constantly 
regulate their proceedings by the sun, removing their young according to the 
earlier or later rising anil setting of that luminary. As soon as his first rays 
begin to shine on the exterior of the nest, the ants that are at the top go 
below in great haste to rouse their companions, whom they strike with 
their anteunip, or, when they do not seem to comprehend them, drag with 
their jaw's to the summit, till a swarm of busy labourers fill every passage. 
These take up the larva; and pupjE, which they hastily transport to the 
upper part o( their habitation, where they leave them a quarter of an hour, 
and then carry them into apartments where they arc sheltered from the 
sun’s direct rays.' 

Severe as* this constant and unremitted daily labour seems, it is but a 
small part of wdiat the aficction of the working ants leads them readily to 
undertake. The feeding of the young brood, w hich rests solely upon them, 
is a more serious charge. The nest is constantly stored with larvic the 
ycarrouiuf, during all which time, except in winter, when the whole society 
is torpid, they require feeding several times a day with a viscid half- 
digested fiuid that the workers disgorge into their mouths, which wdieu 
hungry they stretch out to meet those of their nurses. Add to which, that 
in an old nest there are generally two distinct broods of different ages re- 
quiring separate attention, and that the observations of Huber make it 
probable that at one j)eriod they require a more substantial food than at 
another. It is true that the youngest brood at first want but little nutri- 
liicut; hut still, w'heu we consider that they must not be neglected, that 
the older brood demand incessant supplies, and in a w'cll stocked nest 
amount to 7000 or HOOO, and that the task of satisfying all these cravings, 
as well as providing I’or their own subsistence, falls to the lot of the work- 
ing ants, we are almost ready to regard the burden as greater than can be 
home by such minute agents ; and we shall not w'onder at the incessant 
activity w4th which we see tliem foraging on every side. 

Their labour docs not end here. It is necessary that the larva? should 
he kept extremely clean ; and for this purpose the ants arc perpetually 
passing their tongue and mandibles over iheir hod}^ rendering tliem by 
means perfectly white.'^ After the young grubs have attained their 
full growth, they surround themselves wdth a silken cocoon and become 
pnpWf which, food excepted, require as much attention as in the larva 
state. Every morning they are transported from the bottom of the nest 
to the surface, and every evening returned to their former quarters. Anil 

us is often the case, the nest be thrown into iuins by the unlucky foot 

» Huber, 74. » Ibid. 78. 



208 AFFECTION OF INSECTS FOR THEIR YOUNG. 

of a passing animal, in addition to all these daily and hourly avocations is 
superadded the immediate necessity of collecting the pupic from the earth 
with which they have been mixed, and of restoring the nest to its pristine 
state.^ 

Nothing can be more curious than the view of the interior of a fully 
peopled ants’ nest in summer. In one part are stored the eggs ; in 
another the puj)£E are heaped up bj' hundreds in spacious apartments ; 
and in a third we see the larvae surrounded by the workers, some of 
which feed them, while others keep guard, standing erect upon their hind 
legs with their abdomen elevated in the position for ejaculating their acid, 
than which, gunpowder would not be more formidable to the majority of 
their foes. Some again are occupied in cleaning the alleys from obstruc- 
tions of various kinds ; and others rest in perfect repose, recruiting their 
strength for new labours. 

Contrary to what is observed amongst other insects, even the extrica- 
tion of the young ants from the silken cocoon which incloses them is im- 
posed upon the workers, who are taught, by some sensation to us incom- 
prehensible, that the perfect insect is now ready to hurst from the shroud, 
but too weak to effect its purpose unaided. When the workers discover 
that this period lias arrived, a great bustle prevails in their apartment. 
Three or four mount upon one cocoon, and with their mandibles begin to 
open it w'here the head lies. First they pull off a few threads to render 
the place thinner ; they then make several small openings, and with great 
patience cut the tlireads which separate them, one by one, till ah*»^orificc 
is formed sufficiently large for extricating the prisoner ; which operation 
they perform with the utmost gentleness. The ant is still enveloped in 
its pellicle ; this the workers also pull off, carefully disengaging every 
member from its’ case, and nicely expanding the wings of such as are fur- 
nished with them. After thus liberating anti afterwards feeding the new- 
born insects, they still for several days watch and follow them everywhere, 
teaching them to unravel the paths and winding labyrinths of thc.conimon 
habitation''^; and when the males and females at length take flighty these 
affectionate stepmothers accompany them, mounting with thm^ to the 
summit of the highest herbs, showing the most tender solicitude jjor thotii 
(some even endeavour to retain them), feeding them for tlie last time, 
caressing them ; and at length, when they rise into the air and disappear, 
seeming to linger for some seconds over the footstcjjs of these .'lavoiircii 
beings, of whom they have taken such exemplary care, and Cvlioiiv they 'vi‘l 
never behold again.® 

In the above account, exclusive of the bare fact of their laying tko cui'n 
no mention is made of the female ants, the real parents of the repuhlii- 
You are not,^roin this to su[)j)ose that they never feel the inlluenceof tlii> 
divine of love for their offspring. W’hen, indeed, a cokjny i> 

cstablpfcgl^nd peopled, they liave enough to do to iViriiisli it’wkh egi;s 

I The Kussian slicpliords ingeiijoiislv avail thfiTis(;lvr*.s of tin* attaclimcnt of .'ots 
to their young, for nhtaiiiing wiib litiie trouMi? a coilortioii of the piijne, which 
sell as a dain,l^v fW>ff for night iugal. s. I'lioy scatter an ants’ nest upuii a ilry ph t 
ground, surrt>4^ed witli a shallow trench of water, and phn*e on one side Of it, f* ' " 
lir branch^jjg^tier th‘ st; the ants, having no other alternative, earefulit* arni’iu'' 
all t h eife^Jj^and in an Jjour or two llic sheplierd finds a large hwip clean aiii 
reailv fiS# rt^rket. Andcr, sou’s Jiecreations in Atjriculturvf &e. iv. 

« 3flub«fjS<>3. 3 Jhiil. V3i 
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to produce its necessary supply of future females, males, and workers, 
which, according to Gould, are laid at three different seasons.^ This is 
the ordinary duty assigned to them by Providence. Yet at the first for- 
mation of a nest, the female acts the kind part, and performs all the 
maternal offices which I have just described as peculiar to the workers ; 
and it is only when these become sufficiently numerous to relieve her, 
that she resigns this charge and devotes herself exclusively to oviposi- 
tion.- 

There is one circumstance occurring at this period of tlieir history 
which affords a very affecting example of the self-denial and self-devotion 
of these admirable creatures. If you have paid any attention to what is 
going forward in an ant hill, you will have observed son»e huger than the 
rest, which at first sight appear, as well as the workers, to have no wings, 
hut which upon a closer examination exhibit a small portion of their base, 
or the sockets in which they were inserted. These are females that have 
cast their ings, not accidentally but by a voluntary act. When an ant 
of this sc.x first emerges from the pupa, she is adorned with two pairs of 
wings, the upper or outer pair being larger than her body. With these, 
when a virgin, she is enabled to traverse the fields of ether, surrounded by 
myriads of the other sex, wlio are candidates for her favour. Ihit when 
once connubial rites are celebrated, the unhappy husband dies, and the 
widowed bride seeks only how she may provide lor their mutual otfspring. 
•Panting no more to Join the choir of aerial dancers, her only thought 
is to construct a suhterraueau abode in which she may deposit and 
attend to her eggs, and cherish her embryo young till, having [lassed 
through their various changes, they arrive at their perfect state, and she 
can devolve upon them a portion of her maternal cares. Her ainph; wing<, 
which before were her chief ornament and the instruments of her pleasure, 
arc now an encumbrance which incommode her in the fulfilment of the 
great ihu v upj.erinost in her mind ; she therefore, without a moment’s 
Hesitation, jdutks them from her shoulders. Might we not tlieii addres.i 
females w ho have families, in words like those of Solomon, “ Go to the 
ant, ye nmlJicvs ; consider her w ays, and be w ise ? ’’ 

M. P. Huber was more than once witness to this proceeding. lie saw 
one femahr stretch her wings with a strong effort so as to bring them before 
liCT head — she then crossed them in all directions — next she reversed 
diem alternately on each side — at last, in consequence of some violent 
contortions, the four wiugs fell at the same moment in his presence 
Another, in ailditiou to tlicse motions, used her legs to assist in the 
work.^ 

Thus, from the very moment of tlie extrusion of the egg to the maturity 
of the p('rfect insect, are the ants unremittingly occupied in the care of the 
\oimg iVi the society, and that with an ai\lour of affectionate attachment 
to which, when its intensity and duration arc tukeii into the account, we 
niuy fairly say there is nothing parnbel in the whole animal world.’’ Amongst 

^ |>. 3.;. * 1 labor, lllk 

^ llubor, lOy. — Gould had, long boforo Iluhcr, observed that ihe female ants c.i ? 
their wings, ])p. 39. (j‘i. Gl. 1 have fvetiueutly observed them, sometimes ^^ith only 
niie wing, at others with only fragments of the wings; and again, at others tl ry 
'"'ere so conqdetely pullctl off, that it could not be ki own that they Imiucrly had 
them, only hy the sockets in width they were inserted. 

* Huber, 93. 
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birds and quadrupeds we have instances of affection as strong perhaps 
while it lasts ; but how much shorter the period during which it is exerted! 
In a month or two the young of the former require no further attention ; 
and if in a state of nature some of the latter give suck to their offspring 
for a longer jicriod, it is on their parts without effort or labour ; and in 
both cases the time given up to their young forms a very small part of th(^ 
life of the animal. But the little insects in question not only spend a greater 
portion of time in the education of their progeny, but devote even 
the whole of their existence, from their birth to their death, to this one 
occupation ! 

The common hive-bee and the wasp in their attention to their young 
exhibit the same general features. Both build for their reception hexa- 
gonal cells, differing in size according to the future sex of the included 
grubs, which as soon as hatched they both feed and assiduously tend 
until their transformation into pupae. There are j)cciiliaritics, however, in 
their modes of procedure, which require a distinct notice. 

The economy of a nest of wasj)s differs from that of Am?, in that the 
eggs are laid not by a single mother or queen, but by several ; and that 
these mothers take the same care as the workers in feeding the young 
grubs ; indeed those first hatched are fetl entirely by the female whicfi 
produced them, the solitary founder of the colony. The solo survivtir 
probably of a last year's swarm of many thousamis, this female, as soon a^ 
revived by the warmth of spring, proceeds to eonstruet a few cells, and 
deposits in them the eggs of working wasps. The eggs are covered witli 
a gluten, which fixes them so strongly against the sides of the cell>, that 
it is not easy to se[)arate them unbroken. These* ettgs seem to rcejuire 
care from the time they arc laid, for the wasps many times in a day put 
their heads into the cells which contain them. Wlicn they arc hatclied, 
it is amusing to witness the activity with which the female runs from cell 
to cell, putting her head into those in which the grul)s are very young, 
while those tliat are more advanced in age thrust their heads out of their 
cells, and by little movements seem to be asking for tlieir fooil. As soon 
as the\ receive their portion, they draw them back and remain (juiet. 
These she feeds until they become pupre ; and within twelve hours aftw' 
being excluded in their perfect state, they eagerly set to work in coj;- 
btructing fresh cells, and in lightcming the burden of their parent by as- 
sisting her in feeding the grubs of other workers and females which are In 
this time born. Iji a few weeks the society will have received an ai> 
ccs.sion of several hundred workers and many females, which without dis- 
tinction apply tlieinsclvcs to provide food for the growing grul)s, iionv 
become exceedingly nimierous. With this object in view, as tliey collect 
little or no honey from flowers, they are constantly engaged in predatory 
expeditions. One party will attack a liive of liecs, a grocer’s sugar hog - 
head, or other saccharine re[)ository ; or, if these fail, iIkj Juice of a rif t 
peach or pear. You will be h\ss indignant than formerly at these auti; * 
cious robbers now you know that self is little considered in their attack-, 
and that your ravaged fruit has su[)plied an ex(|uisitc banquet to tlu‘ 
most tender grubs of the nest, into whose extended mouths the successful 
marauders, running with astonishing figility from one cell to another, il* - 
gorge successively a small portion of their booty in the same way that a 
bird supplies her young,^ Another party is charged with providing muio 

* See Wilivughby in Rai. Jlht. Ins, 2b 1. and 
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substantial aliment for the grubs of maturer growth. These wage war 
upon bees, flies, and even the meat of a butcher’s stall, and joyfully retiiru 
to the nest laden with the well-filled bodies of the former, or pieces of 
the latter as large as they can carry. This solid food they ilistribute in 
like manner to the larger grubs, which may be seen eagerly protruding 
their heads out of the cells to receive the welcome meal. As was[)s lay 
up no store of food ^ these exertions arc the task of every day during the 
summer, fresh broods of grubs constantly succeetling to those which have 
become pupte or perfect insects ; and in autumn, when the colony is aug- 
mented to 20,000 or 30,000, and the grubs in proportion, the scene of 
bustle which it presents may he readily conceived. 

Though such is the love of wasps for their young, that if their nest be 
broken almost entirely in pieces they will not abaiulon it^ yet when the 
cold weather approaches, a melancholy change ensues, followed by a cruel 
catastrophe, wdiicli at first you will be apt to regard as ill com[)Oiting with 
this artectifmate character. As soon as the first sharj) frost of October 
has been felt, the exterior of a wasp’s nest becomes a perfect scene of 
horror. The old wasps drag out of the cells all the grubs and unrelent- 
ingly destroy tlu*m, strewing their dead carcasses aroiiml the door of their 
now desolate liabitatioii. “What monsters of cruelty!” 1 hear \ou ex- 
claim; “what <letehtable barbarians!” But be not too hasty. When 
you have coolly considercul the circumstances of the case, you will view 
this seemingly cruel sacrifice in a difiereiit light. The ohl w'a>j)s have m) 
stock of [)rovisions : the benumbing hand of Winter is about to incapacitate 
them from exertion ; while the season itself affords no supply. What 
resource t!u?n is left ? Their young must Unger on a short period, suf- 
fering all the agonies of hunger, and at length exj)ire. TIkw have it in 
their power at least to shorten the term of this misery — to cut off its 
bitterest momer.ts. A sudden death by their own luunls is comparatively 
a merciful stroke. This is the only altermnive ; and thus, in fact, this 
apparent ferocity is the last effort of tender aflection, active even to the 
cndoflif»\ 1 tlo not mean to say that this train of reasoning actually 
passes through the mind of the wasps. It is more correct to regard it as 
having acf'.iated the benevolent Author of th.o instinct so singularly, and 
without doubt so wi^ely, excited. Were a nest of waisj)s to survive th.e 
winter, ibey would increase so rapidly, that not only would all the bees, 
fhes, and other animals on which tliey prey, be extirpated, but man him- 
self find them a grievous pest. It is necessary, therefore, that the great 
mass should annually perish ; but that tli(‘y may suffer as little as possible, 
the Creator, miiulful of the hap[)iness of the smallest of his creatures, has 
cndow'ed a part of the society, at the destineil time, with llie wonderful 
instinct which, previously to their own death, makes them the executioners 
of the re;tt. 

^ Tliere arc, however, exceptions to this mb', ns in the nests of some species . f 
Polislvs^ which lix them to trees, tS:o., ore foiuiu thout a ilozen cells filleriwith lumcv 
at the time these nests eontnin cells destined to rcceiN O the larva* of females and of 
males, which renders the ojdiiion of M. Lepelleticr ile Saint-Fargeau jtrohabK*. that 
tliis honey is destined in part to mniri.sh the iv»riner and to exercise some inlluenee (in 
the development of their genital organs. Polistes^ Lvehi-quamu found in Farairii iy 
and Moiiu? Video, also stores uj) honey as before mentioned, (f^acordaire, Introd. u 
VKvlom. ii. ol 1.), as docs Myra^lra sctiUihiriSf While. (Ann. Aiit. Hist. vii. 3-0.) 

^ Keaum. vi. 174. 
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Wasps in the construction of their nests have solely in view the accom- 
modation of their yoiinir ones ; and to these their cells arc exclusively 
devoted, liers^ on the contrary (I am speaking of the common hive-bee j, 
appropriate a considerable number of their cells to the reception of honey 
intended for the use of the society. Yet the education of the young 
brood is their chief object ; and to this they constantly sacrifice all per- 
sonal and selfish considerations. In a new swarm the first care is to 
build a series of cells to serve as cradles ; and little or no honey is col- 
lected until an ample store of hve-^hnad^ as it is called, has been laid uj) 
for tlieir fooil. This bee-bread is composed of the pollen of flowers, uhicli 
the workers are incessantly employed in gathering, Hying from Hower to 
flower, brushing from the stamens their yellow treasure, ami collecting it 
in the little baskets with which their hind legs arc so admirably proviiled ; 
then hastening to the hive, and having deposited their booty, returning for 
a new load. The provision thus furnished by one set of labourers is care- 
fully stored up by’ another, until the eggs which the queen-bee has laiil, 
and which, adhering by a glutinous covering, she places nearly upright in 
the bottom of the cell, are hatched. With this bee-bre^ad, after it has 
undergone a conversion into a sort of whitish jelly by being received intD 
the bee’s stomach, where it is probably mixc<l with honey ^ and regurgi- 
tated, the young brood imniecliately u[)on their exclusion, ami until thei:* 
change into nymphs, are diligently fed hy other bees, which anxiously 
attend iqiori them aiul several times a day allbrd a fresh supply. Different 
bees are seen successively to introdnee tbeir heatls into the cells eontaiuii!^, 
them, and after remaining in that position some moments, during which 
they replace the expended proviMon, pa^'S on to those in the neighhour- 
hooil. Others oft( n immediately succeiai, ami in like manner put in their 
heads as if to see that the young oitcs ha\(? everything neccs.'-ary ; whicli 
being ascertained by a glance, they imuKMliatcIy proceed, ami stop only 
when they find a cell almost exhausted of food. That the office of these 
purveyors is no very simple affiiir will lie admitted, when it is mulerstood 
that the food of all the i^ruhs is not the same, hut that it varies according 
to tlicir age, being insipiil when they are young, ami, when they have 
nearly attained maturity, more Migary ami somewhat acid. Tin; larva- 
licstiiied for qiu’eu-bces, too, reijuire a foot! allogetber dilfirent from th.i‘ 
a[>propriated to those of drones and workers. It may he recognised ly 
its sharp and pungent ta^te. 

So accurately tlie supply of food proportioned to the wants of tli 
larvie, that when they have attained ihcir full growth ami are ready to 
become n\ mphs, not an atom is left uueonsuined. At this period, iiitui* 
lively known to their as^'iduous foster-parents, tlicy terminate their earc^ 
f)V scaling up each ceil with a lid of wax, convex in those containing tie. 
larva* of drones, ami nearly flat in those containing the larva* of worker', 
beneath which the enclosed tenants spin in security their cocoon. In all 
these labours neither the queen nor the drones take the slightest sliaie. 
They fall exclusively upon the workers, who, constantly called uj)on t * 
tentl fresh broods, as those bnnight to maturity arc disposed of, devote 
nearly the whole of their cxisLcuee to these materuui offic es. 

* Tt 19 not iiTilikely tha' it may undergo some other alteration in th* h(M*’s*'t ’* 

maeh, wdiich ma}' possihlv ^ -crete scan** peculiar substance, us John Hunter discovvr 1 
Miat the crop of the pige ; ■ decs. 
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Ilumhle-bccs^, which in respect of their general |)olicy must, when com- 
pared vvitli bees and wasps, be regarded as rude and •untutored villagers, 
exhibit, nevertheless, marks of affection to their young quite as strong as 
their more polished neighbours. The females, like those of wasps, take 
a considerable share in their education. When one of them has with 
great labour constructed a commodious waxen cell, she next furnishes it 
with a store of pollen moistened with honey ; and then, having deposited 
six or seven eggs, carefully closes the oriiice and minutest interstices with 
wax. Rut this is not the whole of her task. By a strange instinct, which, 
jjovvever, may be necessary to keep the population within due hounds, the 
workers, while she is occupied in laying her eggs, endeavour to seize 
them from her, and, if they succeed, greedily devour them. To prevent 
this violence, her utmost activity is scarcely adequate ; and it is only 
after she has again and again heat off the murderous intruders and pursued 
them to the furthest verge of the nest, that she succeeds in her o[)eration. 
When finished, she is still under the necessity of closely gnariling the cell, 
wdiich the gluttonous workers would otherwise tear o[)en, and devour the 
eggs. This duty she performs for six or eight hours with tiie vigilance of 
an Argus, at the end of which time they lose their taste for this food, and 
will not touch it even when presented to them. Here the labours of the 
mother cease, and are succeeded by those of the workers. These know 
tlie preei.se hour w hen the grnhs have eonsnmed their stock of food, and 
from that time to tlieir maturity regularly feed them with either honey or 
pollen, intn)iluc(.vl in their proboscis through a small hole iu the cover of 
die cell openctl for the occasion and then carcfnlly closed. 

They are cijually assiduous in another operation. As the grnhs increase 
ill size, (he cell which contained them becomes too small, and in their 
exertions lo be more at ease they split its thin sides. To fill up these 
breaches a- fast as they occur with a paich of wax is the office of the 
workers, vvho arc constantly on the watch to discover when their services 
are wanted ; and thus the cells daily increase in size, in a way w'liich to 
an obseiwcr ignorant of the process seems very extraordinary. 

The last duty of these atlectionate foster-jiarents is to assist the young 
bees in e iitting open the cocoons w'hicli have encloseel them in the state 
A jirevions labour, however, must not he omitted. The worke rs 
a lopt similar measures w ith the hive-liec for maintaining the young piq^v; 
cemcealed in these coceunis in a genial temperature. In coUl w'cathcr and 
at night they get upon them and impart the necessary wmrmth by brooiling 
over them in ehister.s.- (kmnected with this part of their domestic eco- 

' Dr. Johnson was ignorant of llu' etymology of this ^Yonl. It is clearly derived 
from the (h-nnan ffmiinitl or Ifuinnnf .a naiuo probably given it from its 

sound, (dir Eiigli.'^h name would be more significant were it altered to llummimj- 
hte or Boomimj-bve, 

2 A new' arul very reinarkahle fact observed by Mr. Newport, and communicated 
in liis valuable [laper on the temperature of ins • ts, is that in the ]>n)i ess of incuba- 
lioii above referred to, especially tliat aiiopted ten or twelvo hours before the nyinp’i 
makes its api'caranee as a j>eilect humblc-beo, the retpiired augmentation of heat is 
])rodueed by the nurse or hrooding-boes v<*luntarily increasing the mimln'r of their 
rcs])irations, which at fir.st are very gradual, nut become more and moie fret|Uev!t 
until they reach .sometimes 120 or 130 per minute; and Mr. Newport has seen a bee 
on the combs eoiiliiuie per.se veringly to vespin- at this rate for eight or ten hours till 
its temperature was greatly incre.i.-^ed and its bo !y bathed in perspiration, when she 
v.'oiild generally diacuutiiiuc her ollice for a Lime, and an individual occasionally take 

P 3 
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noniy, M. P. Huber, a worthy scion of a celebrated stock, tmd an inheritor 
of the science and iwerits of the great Huber as well as of his name, in his 
excellent paper on these insects in the sixth volume of the Linnean Trans- 
actions, from which most of these facts are drawn, relates a singularly 
curious anecdote. 

In the course of his ingenious and numerous experiments, M. Huber 
put under a bell-glass about a dozen humble-bees without any store of 
wax, along with a comb of about ten silken cocoons so unequal in height 
that it was ijupossible the nuiss should .stand firmly. Its unsteadiness dis- 
tjuieted the humble-bees extremely. Their aftection for their young led 
them to mount upon the cocoons for the sake of imparting warmth to the 
enclosed little ones, but in attempting this the comb tottered so violently 
that the scheme was almost impracticable. To remedy this inconvenience, 
a!id to make the comb steady, they had recourse to a most ingenious 
ex[)cdient. Two or three bees got upon the comb, stretched themselves 
over its edge, and with their heads downwards fixed their fore feet on the 
table upon which it stood, whilst with their hind feet they ke[)t it from 
falling, lii this constrained and painful posture, fresh bees relieving their 
comrades when weary, did these afiectionate little insects snp[)ort the 
comb for nearly three ihtys. At the end of this pcrioii they haci preparetl 
a sufficieney ol' wax, with which they built [)illars that kept it in a firm 
position : but by some accident aftertvards these got displaced, when they 
liad again recourse to their former mananivre for supplving tlieir jdace ; 
and this operation they perseveriiiL’ly continued until M. Jliiher, pityiui: 
their hard case, relieved them by fixing the object of tlieir attention firmly 
on the table. ^ 

It is impossible not to be struck with the reflection that this most sin- 
gular fact is iiicxjilicable on the supposition that insects are impt^lled to 
their o/)crafion.s by a bliiul instinct alone. How coulil nieJ*e mac)iine.> 
have thus provided for a case which in a slate of nature has proliablv 
never occurred to ten nests of humble-bees since the creation? If in this 
instance these little animals were not guided by a j)roec^s (tf ^easoninL^ 
what is the distinction between reason aiul instinct? How could tlr 
most profound architect have better adapted the means to the end — hov; 
more dexterously .sf/orrd up a tottering edifice, until his heams and iii 
props were in readine:-s ? 

With respect to the operations of the Icnmfrs or white ants in rearin^^ 
their \oung, I have not much to ubserve. All that is known is, that thi; 
build commodious cells I’or their reception, into whicii the eggs of th 
(pieen are conveyed by the workers as soon as laiil, and where wlica 
iiatchcd they are assiduoiasly fed by them until they are able to proviJv 
for themselves. 

In coriclnding this subject, it may not be .superfluous to advert to an ob- 
jection which is sometimes tlinjwn out against regarding with any parti- 

her place, rrom an observation made at noon, July 13., he found that wdiih’ 
thermometer stood at J in tlie external air, and at on the tops of the c lb 

of the hive not brooded uii, it .stood at w’l»en phu’ed in c»»iita(’t with the 
of the incubating nurse-f'< <>s, which thu.s by tlieir vedimtary rapid respiration im 
parted aa additional heat of to the enclosed nymph. T'rans. 

p. 29«.) 

It Linn, Trans, vi. 2 i‘. , 
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cular sympathy the affection of the lower animals to their young, on the 
ground that this feeling is in them the result of corporeal sensation only, 
and wholly different from that love which human parents feel for their 
offspring. It is true that the latter involves moral considerations which 
cannot have place in the brute creation ; but it would puzzle such ob- 
jectors to explain in what respect the affection which a mother feels for 
lier new-born infant the moment it has seen the light differs from that of 
an insect for its progeny. The affection of both is purely physical, and in 
each case springs from sensations interwoven by the Creator in the con- 
stitution of his creatures. If the parental love of the former is worthy of 
our tenderest sympathies, that of the latter cannot be undeserving of some 
portion of similar feeling. 


I am, &c. 



216 


LETTER XIL 

ON THE FOOD OF INSECTS. 


Insects, like other animals, draw then' food from the vegetable and animal 
kingdoms : but a very slight survey will suffice to show that they enjoy a 
j-angc over far more extensive territories. 

To begin with the vcgatahle kingdom. — Of this vast field the larger 
animals are confined to a comparatively small portion. Of the thousands 
of plants which clothe the face of the earth, when we have se[)aratc(l tlie 
grasses and a trifling number of herbs and shrubs, the rest are disgusting 
to them, if not absolute poisons. Hut how infinitely more plenteous is 
the feast to which Flora invites the insect tribes ! From the gigantic 
banmn which covers acres with its shade, to the t\n\ fungus scarcely visible 
to the naked eye, the vegetable creation is one vast baiupict at which her 
insect guests sit down. Perhaps not a single plant exists which does not 
afford a delicious food to some insect, not excluding even those most nau- 
seous and |)oisonous to other animals, — the acrid euphorbias, and the 
lurid henbane and nightshade. Nor is it a presumptuous supposition, that 
a considerable proportion of these vegetables were crcateil expressly for 
their entertainment and support. The common neft/c is of littltxnse either 
to mankind or the larger animals ; Imt you will not doubt its importance 
to the class of insects, when told that at least thirty distinct species feed 
upon it ; and however important the oak may be to ns, it is still more so 
to the insect world, of which Rd.^el calculated that two hundred species 
either feed upon it, or upon other insects which do. Hut this is not all. 
The larger herbivorous animals are confined to a foliaceous or farinaceous 
diet. They can subsist on no other part of a plant than its leaves am! 
seeds, either in a recent or dried state, with the addition sometimes of the 
lender twigs or bark. Not so the insect race, to iliflerent tribes of wliiih 
every part of a jilant supplies appropriate food. Some attack its roots; 
others select the trunk and braiiclus; a third class feed upon the leaves; 
a fourth, with yet more delicate appetite, prefer the flowers; and a fiibi 
the fruit or seeds. J’.ven still further .selection takes place. Of those 
which feed upon the root.s, stem, and branches of vegctahle.s, sofi'c 
larvae eat only the hark; otliers botfi the inner bark and alhiirnnm {S(v- 
/’/luSy S:c.) ; others the exuding resinous or other excretions {()iiliolumn 
rcsinclla) ; a third class the pith lipidiformis) ; and a fourth {le- 

netrate into the heart of the solid wood (^Priouusy Lamia, Ctrambi/x, \( )• 
Of those which j^refer the leaves, some taste nothing hut the sap whii l* 
fills their veins (Ajdia/rs in all their .‘.tales); others eat only the paren- 
chyma, never touching the cnliele (subcutaneous Tinccc) ; others only tlu 
lower surface of the h^af (many Torlrices ) ; while a fourth descriptior. tl' - 
vour the whole substance of the leaf (most Lejndoptcra), And of the flo vci - 
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feeders, while some eat the very petals (Cucul/ia Vtrhnsci, Xyhna Linaricc, 
^c.)y others in their perfect state select the pollen which swells the anthers 
(bees, Lcplurtz^ and MordclUe) ; and a still larger class of these the honey 
-ccreted in the nectaries (most of the Lcpidoplcra^ llymenoptcra^ and 
Diplcra), 

Nor are insects confined to vegetables in their recent or iimnannfacturcd 
state. A beam of oak, when it has supported the roof of a castle five 
hundred years, is as imicli to the taste of some {Anohia) as the same tree 
was in its growing state to that of others ; another class {Ptini) would 
>()oner feast on the herbarium of Brunfelsius than on the greenest herbs 
Jjat grow ; and a third (sonic Thica\ Termites), to whom 

“ a river and a sea 

Arc a disli of tea. 

And a kingdom bread and butter,” 

would prefer the gcograjihical treasures of Saxton or Speed, in spite of 
their ink and alinn, to the freshest rind of the flax plant. The larva of 
a little fly {Oscinis ccUaris), whose economy, as I can witness from my 
own observations, is admirably described by Mcntzelius disdains to feed 
on anything but wine or beer, which, like Boniface in the play, it may 
be said both to eat and drink; though, unlike its toping counterpart, in- 
different to the age of its li(jUor, which, whether sweet or sour, is equally 
accej)tahlc. 

A diversity of food almost as great may he boasted by the insects whieli 
iced on (iuiuKd substances. Some (flesh-flies, earrion-heetlcs, ^cc.) devour 
(lead carcasses only, which they will not touch until imbued with the hnnt 
go/i/ of putridity. Others, like Mr. Bruce’s Ahyssinians, preferring their 
meat hefoa* it has passed through the hands of the butcher, select it from 
living victi'us, and may with justice pride themselves upon the peculiar 
freshness of their diet. Of these last, tliffercnt tribes follow iliHercnt pro- 
cedures. The Ichneumons devour the flesh of the insects into which they 
have insinuated themselves. Some of the (Estri, fixed in a sjiacious apart- 
ment beneath the skin of an ox or deer, regale flieinselvcs on a purulent 
secretion with which they are surroundeil. Others of the same tribe, 
jtartial to a higher teiiqierature, attacli themselves to the interior of the 
roinach of a horse, and in a hath of chyme of 102 degrees of Fahrcnlieit 
revel on its juices. The various species of horse-flies dart their sharp 
lancets into the veins of quadrupeds, and satiate themselves in living 
streams ; while the gnat, the flea, the bug, and the louse, plunge their pro- 
boscis even into those of us lords of the creation, and banquet on “ tiie 
ruddy drops wiiich warm our hearts.” Some make their repast upon birds 
only, as ;lje fly of the swallow, and other Ornithompuc, and the bird-louse : 
insects nearly allied, though ouc is dipterous and the other a))tcrous. 
And a most singular animal belonging to the latter tribe {Xifcfrrihia res- 
perldioms) revengos upon the bat its ruv iues of the insect world*; while 
snails give subsistence to DrUus fiavcscens, a beetle*, and its singular a[)t( - 
rons female, in the larva state, as well as to the larva: of glow-worms. ' 

' Ephem. German. Ann, xii. Ohs. 58 Kay, JTist. Ins. 2G1. 

‘ Linn. Trans, xi. 11. t. U. f. 5 — 7. 

Desmarest and Aiul(»uiii in ^Inn. a\\< Saetuvs Nat. i. G7. ; ii. 129. 4 K>. ; vii. 3'>3. ; 
in liurmcister’s Manual of Ent. n. 552. 
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Another numerous class kill their prey outright, cither devouring its solid 
parts, as the predaceous and rove-beetles, &c., or iiiihihing its juices only, 
as the infinite hordes of the fieUUbug tribe. And the larva3 of the gnat, 
chatnclcon (Sh'atj/omisJy and other flies aquatic in that state, the leviathans 
of the world of animalcules, swallow whole hosts of these minute inhabi- 
tants of pools and ponds at a gulp, causing, with their oral a[)paratus, a 
vortex in the water, down which myriads of victims are incessantly hurried 
into their destructive maw. 

But not only animals themselves, almost every animal substance that caii 
he named, is the appropriate food of some insect. Multitudes find a de- 
licious nutriment in excrements of various kinds. Matters apparently so 
indigestible as hair, wool and leather, are the sole food of many moths in 
the larva state (Z'me/z tapetzeUa^ ])vltionclla^ Even feathers are not 

rc^'ected by others ; and the grub of a beetle {Anf/ircnns Musct'orim), with 
powers of stomach which the dyspeptic sufferer may envy, will live luxuri- 
ously upon horn,^ 

For the most part, insects feeding upon animal substances will not touch 
vegetablesj and vice versa. You must not, however, take the rule without 
exceptions. Many caterpillars (as those of Thyalira derasa, Chariclca 
Dvlphinn^ &c.), though plants arc their proper fooil, will occasionally de- 
vour other caterpillars, and sometimes even their own species. The large 
green grasshopper {Acrida xnridissima), and probably others of the Ortlcr, 
will cat smaller insects as well as its usual vegetable food* ; so also will 
the larvic of many P/irj/iranc'.c . Ailantus warginellas, as 1 was last summer 
amused by witnessing, like many SratophaffcCy sips the nectar of umhel- 
liferous plants only till a Ay comes within its reach, pouncing upon which 
it gladly quits its vegetable for an animal repast. Anohium paniceinUf which 
ordinarily feeds upon biscuit, was, as I have before mentioned, once found 
by Mr. Sheppard, in great abundance living u[)on the dried Cantharidc.^ 
(Cnnlharis vcsicatoria) of the .shops. On the other hand, Accrajdtarus 
mortuorum, which subsists on carcasses, and many other carnivorous 
species, will make a hearty meal of a putrid fungus. Flinns Fur devour^ 
indiftcrently dried birds or plants, not refusing even tobacco ; and from 
the impossibility that one of a million of the innumerable swarms ofgnat-> 
which abound in sw ampy place.s, particularly in regions wdiich but for them 
would he lost to sensitive existence, should ever taste blood, it seems clear 
that they are usually contented with vegetable aliment. Indeed the males 
as well as those of the horse-Ay* of whieli even the females readily iml)il)Ld 
the sugared fluid otlered to tliem by Keauinur never suck blood at all : 
so that they must either feed on vegetable matter, which in fact 1 Inuc 
observed them do, or fast during their whole existence in the perfea 
state. 

Though insects, generally con.>idered, liavc thus a much more extensive 
hill of fare than the larger animals, each individual species is conimoaly 
limiteck to a more restricted diet. Many both of animal and vegetable 
feeders are absolutely confined to one kind of food, and cannot exist ujiou 
any other. The larva ot Q^Jrus Ffjui can snb.sist nowhere hut in ibe 
stomach of the horse o; ass ; w hich animals, therefore, this insert nf gbt 
boast with some show of reason to have been created for its use rather tlniii 


1 De Geer, iv. 210. 
5 i:(;aum. iv. 280. 


* Brahm, Imekicn Kaltnderi i. 1 00. 
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for ours, being to us useful only, l)at to it indispensable. The larvae of 
Sccevn Pj/rnslr}, according to De Geer, eat no other Aphis but that of the 
rosc.^ Most Ichneumons and Sphccinn prey each upon a single species 
of insect only, which therefore they would seem to have been formed for 
the express purpose of keeping within due limits. Reaumur mentions 
having once found in a parcel of decaying wood the nests of six different 
kinds of the latter tribe, each of which was filled with hies of a distinct 
species.^ Ccrccris auritiis and Philanthus Iceltisin the larva state feed solely 
on the weevil tribe of Colcopterny the latter being restricted even to the 
short-rostrurned faniil}-, as Oliorhtjnchvs raueiis^ &c.^ ; wdiile Bemhex 
rosfrala^ another hvinenopterous insect, selects flies, as Musca Ccesar, 

A very lariic proportion of species, however, arc able to subsist on seve- 
ral kinds of food. Amongst the carnivorous tribes, it is indifferent to most 
<jf those which prey upon putrid substances from what source they have 
liecn derived : and the predaceous insects, such as the LihcUiilina, Tele- 
l‘fioruSf Kmpis, the Arnneidfc^ &c., will attack most smaller insects inferior 
to them in strength, not excepting in many instances their own species. 
The wax-moth larva (GVd/mV/ CViYY/««) will for want of wax eat paper, 
walbrs, wool, another Tinea described by Reaumur, and before ad- 

verted to, attacks chocolate which cannot have been its natural food, 
even selecting that most highly perfumed ; and the Tinctc which devour 
dressed wool, but happily for the farmer and w'ool-stapler refuse it when 
unwashed, must have existed when no manufactured wool was accessible. 
The vegetable feeders are under great restrictions, yet probably the majo- 
rity can su!)sist on different kinds of food. This is certainly true of most 
Icpitlopteroiis larvm, several of which, as well as many Culeoptera (^Hnltica 
oferacca, S:e.) are polyphagous, eating almost every plant. It is worthy of 
remark, however, that when some of these have fed ibr a time on one 
()lant tlicy will die rather than eat another, which would have licen per- 
fectly acceptable to them if accustomed to it from the first.’ Here too it 
must be borne in mind, that by far the greater part of insects feed upon 
different sniistances in ihcir different slates o!’ existence, eating one kind 
of food in the larva and another in the imago state. This is the case with 
the whole order Lephhpicra, which in the former eat plants chietly, in 
tbc latter nothing but honey or the sweet juices of fruit, which they have 
often been observed to imbibe ; and tlie same rule obtains also in regard to 
most (iijiterous and hymeuopterous insects. Those which cat one kind ot 
food in botli states are chiefly of the remaining orders. 

I have said that insects, like other animals, draw their subsistence from 
the vegetable or animal kingdoms. But 1 ought not to omit noticing that 
some aiujiors have conceived that several species feed upon mineral siili- 
stances.'^ Not to dwell upon Barchewitz’s idle tale of East Indian ants 

' De Geer, vi. 112. 

* Ibauin. vi. 271.; and M. L. Diifour has r«' ently described a spccios of sand- 
wasp {Cerceris) whicli selects various species of Pnprestis as llio food of its progon\, 
«onio of which arc of the greatest rarity to collectors. 

® PntomoliKjisfhe liemerhinnjcti (llraunschwcig, 171)0), p. G. 

^ Latreille, Obs. sur les lli/meiiopteres. Ann. tk Mas. xiv. 412. 

* Iteauin. iii. 2r)7. ® Ibul. iii. 277. 7 Ibid. ii. 3;M. 

® For an instance in wdiich an insect, usually .subsisting upon aniui.il food, 
derived nutriment from a mineral substance, see Philos. Mag, &e. lor January 
18J3. 
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which eat iron^, or on the stone-eating caterpillars rccortleci in the Memoirj 
of the French Academy^, which arc now known to erode the walls or 
which they are found solely for the purpose of forming their cocoons, 
Ilcauinur and Swammerdam have both stated the food of the larvjc ol 
KphcmercjC to be earth, that being the only substance ever found in tlu 
stomachs and intestines, which are filled with it. This supposition, wind: 
if correct renders invaliil the definition by which Mirbel (and my fricanl 
Dr. Alderson of Hull long before him) proposed to distinguish the animal 
and vegetable kingdoms, is certainly not inadmissible ; for, though we might 
not be inclined to give much weight to Father Paiilian’s history of a flint- 
eater who digested flints and stone the testimony of Humboldt seems tc 
prove that the human race is capable of drawing nutriment from cartli, 
which, if the odious Ottomaques can digest and assimilate, may doul)tles> 
atlbrd support to the larvm of the Kpheniera*. Yet, after all, it is periuipv 
more proliable that these insects feed on the decaying vegetable matter 
intermixed with the earth in wipcii they resiile, from which after heiii:; 
swallowed it is extracted by the action of the stomach : like the sand that, 
from being found in a similar situation, Borclli erroneously supposed to he 
the food of many Toafdcea, though in fact a mere extraneous substance. 

The majority of insects, either imbibing their food in a liipiid state, or 
feeding on siiccident substances, require no a(pie(»us fluid for diluting it. 
Water, however, is essential to bees, ants, and some other tribes, whiih 
drink it with avidity; as well as in warm climates to many I^rpulopti ra^ 
which arc there ehielly taken in court-yards, near the margins of drains, 
Even some larvaj which feed upon juicy braves have been observed 
to swallow drops of dew : and one of them (Odoncstiti juitatorin)^ which 
('according to Uoedart) after drinking lifts u() its head like a hen, lias re- 
ceived his name from this circiimstanee. That it is not the mere want of 
succiiicncv in the food which induces the necessity of drink is plaiti from 
those larvne vvhicli live entirely on substances so dry that it is almost un- 
accountable whence the juices of their body are ilerived. The grub of an 
Anobium uill feed for months upon a chair that has been baking before the 
fire for half a century, aiul Irom which even the chemist’s retort eoiilii 
scarcely extract a drop of moi.-jtnre; and will yet have its body as wt ! 
filled with fluids as that of a leaf-fed caterpillar. 

By far the greater part of insects always feed themselves. The yoinij, 
however, of those wbicb live in societies, as the hive and bnmble-bi -n 
wasps, ants, &c., are feil by the older inhabitants of the community, whitli 
also frequently feet! each other. Many of these last insects are distin- 
guished from tlie majority of their race, which live from day to day aii-l 
take no thought for the morrow, by the circumstance of st«>ring up fool 
Of those which feed themselves, the larger proportion have imposed upon 
them the task of providing for their own wants ; but tlie tribe of s 

wild bees, and some otliers, ar(‘ furni-.hed in the larva stati; liy the pannt 
insect wdth a supjdy of food suflicicnt for their consumption until they 
have attained nuiturity. 

1 Lesser, L. i. 259. 2 x. 458. ^ /)lrtio»nuire Plii/'fi'i 

^ Mr. Doubleday has <'l>scrvp(l the habit which buttcrilics have of’ settling nii 
damp mad on road sitl* in the (Jiiite<l States, whore f hey (‘ongregate in groMf '. 
sometimes literally coiif-^-^ting of hundred.s of individuals clustered together • n 
few yards of mud (V.’. -twood. Arc, p]nt. i. p. M4.) d'ln* .saiuo iiabit may 
sionaily be noticed in ui:-' cuuntiy. 
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As to tliL'ir time of feeding, insects may be divided into three great 
classes : the day-feeders, the night-feeders, and lliose which feed indif- 
A rently at all times. You have been apt to think, I dare say, that when 
the sun’s warmer beams have waked tlie insect youth, and 

“ Ten thousand forms, ten thousand different tribes, 

People the blaze,*’ 

you see before you th6 whole insect world. You arc not aware that a 
host as numerous shun the glare of day, and, like the votarii s of fashion, 
rise not from their couch until their more vulgar brethren have retired to 
rest. While the painted butterfly, the “ fervent bees,” and the quivering 
nations of flies, which sport 

“Thick in yon stream of light, a thousand ways. 

Upward and downward tliwartiiig ami convolved,” 

love to bask in the sun’s brightest rays, aiul search for their food amidst 
his noontide fervour, an immense multitude stir not bet'orc the sober time 
of twilight, and cat only when night has ovcrshadoweil the earth. Tlien 
only the Vi'.st tribe of moths (jiiit their hiding-places ; the “shard-born^ 
lu'etle with his drowsy bum,” accompanied by numerous others of h*.?, 
order, sallies forth ; the airy gnat-flies institute their dances ; and the soli- 
tary spider stretches his net. All these retire into concealment at the 
aj)j)roaeh of light. Some few larvte (ylgro/w twclawd/ioiiis, See.) have simi- 
lar liabits, and those of one singular genus before adverted to ( Xt/clcrolim) 
aie remarkiible for providing in the night a store of food wliieli they eon- 
Mime in tlu day; blit to the generality of these the period of feeding is 
iu llHercnt, and most i»f them seem to cjit with little intermission nigiit and 
(lay. 

Insects, like other animals, take in their food by the mouth (in Chennes 
and CoccHii. indeed, the rostrum seems to he, but reidly is not, inserted in 
the breast, between the fore-legs) ; but there is one exception to this rule. 
The singular Uropodft reg<7c/;/.v, which is such n plague to some beetles, 
derives its nulriment from them by means of a filiform pedicle or umbilical 
eonl attaclicd to its anus; and wliat increases the singularity, sometimes 
s 'veial oi’ these mites form a kind of chain, of whieh the first only is fixed 

* Tn tlio conti'ovcM'sy botwocii the coninicnlators on Shakespeare as to whether 
shard* iiu*ans wing-cases, dung, or u fragment of earthen-'ware, and whether 
should Im' spelled with or witlnmt the e, it. might have thrown some Weight into the 
scale of those wlio eoiitend for the orthography' adopted above, and that the meaning 
shard in this place is dung, if they bad been aware that ihc hvQ\\e {Grot rapt < 
sfrrc()n^rius^ is actually' / jo/- / i amongst dung, and nowhere else ; and that no beetle 
whieh ma^es a hum in llying can with iiropric.y' he said, as Dr. Johnson has inter- 
preted the epithet in his Diet it)iiary% “ to be born amid>t broken stones or pots. ' 
dliat Shakespeare alluded to the beetle, and not to the Uoekcliafer {Meloloidha ra,- 
.seems elear from tlie fact of tlw. fnriiuT 1.%'ing to bi-‘ beard in all places almo-t 
overy liiK evening- ill the summer, bile the lailer is common only' in particular 
district.s, and at one jieriod of the. year.— S. 


* Shnrn ia the common name of cow-dung in the North; therefore Sbakespea; • 
probably wrote ,v/<o/-«-born. (Mr. ^JacLeut/. ^ 8ee for various aiithorilit s on tin.'^ 
Muestioa a note by Mr. beiinett i i the Zoolo-jiral Journal, \. PJiS. ; and Mr. I’altcr- 
son’s “Letters on the Natural ilistoiN of the liisect- mentioned in 8hakespeaii‘‘s 
Plays.” 
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by its pedicle to the beetle, each of the remainder being similarly'connecte{ 
with the one that precedes it; so that the nutriment drawn from 
beetle pusses to the last through the bodies and umbilical cords of th^ 
individuals which are intermediate.^ Some have regarded these bodies as 
true eggs ; and their analogy with the pedunculated eggs of Trombidium 
aqua iicum^ which also seem to derive nourishment from the water- hoatnun, 
&c., to which they are fixed, and still more the circiimstance of their ulti- 
matelv losing their [wdiclo and detaching themselves from the infested 
beetles, give plausibility to the idea. Yet these animals are certainly liir- 
nished with feet, and have, according to De Geer-, a part resembling ji 
mouth — characters which cannot bo attributed to any egg. 

In the variety of their instruments of nutrition, which you must bear in 
mind are often (juite different in the larva arul perfect states, insects leave all 
other animals far behind. In common with them, a vast number (the orders 
Colco})tcra, Hymcnoplcra^ anti OrtJmpUra^ and th(^ larvje of Lrjndojitcrn, 
some Diptcra, See.) are furnished with jaws, but of very different construc- 
tions, and all admirably adapted for their intended servictis ; some sliar|'.. 
and arine I with spines and branches for tearing flesh, otliers hooked for 
seizing, and at the same time hollow for suction ; some; calcnlatcil liki* 
shears for gnawing leaves* others more resemliling grindstones, of 
strength atul sofulity sufficient to reduce the hanlest wood to powder: an! 
this singularity attends the major part of these insects, that they posse^^ 
in fact two pairs of jaws, an upper anil an under j;air, both phiccvl horizon- 
tally, not vertically ; file former apfiarently in most ca>es for the seiznr.' 
and mastication of their prey; the latter, when hooked, for retaining ;ui;i 
tearing, while tlic upper comminute it previoiislv to its being swallowed. 

To the remainder of the class of insects, a mighty host, jaws would hav 
been useless. Their refined liquid food requir(‘S instruments of a ditfcrein 
construction, and with these they are profusely furnished. The inminu- 
rahle tribes of moths and butterflies eat iiothii'.g hut the honey secreted in 
the nectaries of flowers, which arc ffeijucntly situated at the liottom of a 
tube of great length. They are acconlingly providetl with an organ exqui- 
sitely fitted fur its office — a slender tuliuiar longue, more or less long 
sometimes not shorter than three inches, hut spirally convoluted when nt 
rest, like the mainspring of a watch, into a convenient eom|)ass. Tli.^ 
longue, which they have the power of instantly unrolling, they dart in* > 
the bottom of a flower, and, as through a siphon, draw up a suppl\ of ik ‘ 
delicious nectar on which they feed. A letter woidd scarcely suffice fc:’ 
describing fully the admirable slructurc of this organ. I must content iin* 
self, therefore, with here Driefly observing that it is of a cartilagin ju- 
suh>tunc(‘, and apjiarently composed of a series of imuunerahle ring- 
which, to be capable of such rapid convolution, must he move il hv a i 
equal number of distinct muscles ; and that, though seemingly siiiijilc, it i-' 
in fact composed of three distinct tubes — the two lateral ones cUii'' 
drical and entire, intended, as Keauinur thinks, fi)r the reception of air, 
and the intermediate one, through which alone the honey is convcyiik 
nearly square, and formed of two scjiarate grooves projecting from 
lateral tubes; whicli grooves, by means of a most curious apparatus il 
Jiooks like those in the lainimc of a feather, inoscidatc into each other, ami 


1 DeGecr, V 12X 


3 III. ibid. V2(j. 
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can be either united into an air-tight canal, or be instantly separate.!, at the 
pleasure of the insect.^ 

Anotlier numerous race, the whole of the order llt miplera^ abstract the 
iiiices of plants or of animals by means of an instrument of a construction 
altogether different — a hollow grooved beak, often jointed, and containing 
four bristle-formed lancets, which at the same time that they pierce the 
Ibod, apply to each otlier so accurately as to form one fiir-tight tube, 
through which the little animals suck up* their repast ; thus forming a 
|mm[>, which, more effective than ours, digs the well from which it draws 
the ffuid. 

A third description of insects, those of the order D'lptcra, comprising 
the x^hole tribe of flies, have a sucker formed on the same general plan as 
that last dcscrilted, hut ol‘ a much more comj)licatcd and varied strnctnrc. 
It is in like manner compost'd of a groovetl case and several included 
lancets ; but the case, although horny, rigid, and beak-like in some, is in 
others fleshy, flexible, and more resembling the proboscis of an elephant, and 
terminates in two turgid liplets : and the accompanying lancets are them- 
selves includeil in an upper hollow case, in connexion with which they 
probably compose an air-tight tube for suction. The number and form of 
these instruments are extremely various. In some genera {Mu)iv(i) there 
is but one, which resembles a sharp lancet. Others {Empi.s, Aiilus) have 
throe, the two lateral ones needle-shaped, that in the middle like a scimitar ; 
together forming so keen an apparatus, that De freer has seen an Aailii.': 
pierce with it the elytra of a lady-biril; and I have myself caught them 
with not only an FJotev and weevil, but even a llhlcr in their mouths. In 
many liorse-tlies we Iind four; tw’o precisely resembling lancets, anil two, 
even to the very handles, huck-hafted carving knives. The blood-thirsty 
p:nat has five, some acutely lanced at the extremity, and others serrated on 
one £ide. The flea, the spider, the scorpion, have all instruments for 
taking their food of a construction altogether different. But it is impos- 
sihle here to attempt even a ^ketcll of the variations in these organs which 
takcplaie in th.e a[)tcrous genera, and in many of the dipterous larva'. 
•Snfiice it to say, tli;it they all manifest the most consummate skill in their 
adaptation to tlie [)urpo.ses of the insects wliich are provided ^Yith them, 
and which can often employ them not only as instruments I’or preparing 
*hod, hut as weapons of offence and defence, as tools in the building of 
llieir nests, and even as feet. 

Some insects in their perfect state, thougli furnished with organs of 
feeding, make no use of them, and consume no food whatever. Of this 
description are the moth which proceeds from the silk-worm, and several 
others of the same order; the ditf'ereut species of gad-ffies, and the Ephe- 
mene — ^nseets wdiose liistorv is so well known as to afford a moral or a 
simile to tlio.se most ignorant of natural history All these live so short 
a time in the perfect state as to need no food. Indeed it may be laid dow n 
as a general rule, that almost all insect*, in this state eat inucli less than 

J For a full ilescription of this instrument, see Keaum. i. 1*2.3, 

• The mode, however, in which thi.s is ed’ected, in all insects furnished with a 
proboscis, can scarcely be by suclioUf strictly so called, or the abstraction of air, sii ec 
the air-vessels of insects do not communicate with their mouths : it is more pro- 
bably performed in part by capillary attraciiou; imd, as i.amaiTk has su,„g' ^red 
ties Anim. mns VertcOres, p. 11*3.), in part by a succession of undulations and 
contractions of the sides of the organ. 
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in that of larva?. The voracious caterpillar, when transformed into a 
butterfly, needs only a small quantity of honey ; and the gluttonous niaggot, 
when become a fly, contents itself with an occasional drop or two of ajiy 
sweet liquid. 

While in the state of larvae the quantity of food consumed by insects is 
vastly greater in proportion to their bulk than that required by larger 
animals. Many caterpillars eat daily twice their weight of leaves, which is 
as if an ox, weighing sixty stone, were to devour every twenty-four hours 
three quarters of a ton of grass — a power of stomach which our graziers 
may thank their stars that their oxen arc not endowed with. A probable 
proximate cause for tliis voracity in the ca.se of herbivorous larvae has beei) 
assigned by John Hunter, who attributes it to llie circumstance of their 
stomach not having the power of dissolving the vegetable matters received 
into it, but merely of extracting from tliem a juice. ^ This is proved both 
by their excrement, which consists of coiled-np and hardened particles of 
leaf, that being put into water expand like tea: and by the great propor- 
tion which the excrement bears to the quantity of food consumed. From 
experiments, with a detail of which he has favoured me, made by CoU)ntl 
Machell of Beverley on the caterpillars of Knpripiu Cajd^ he ascertained 
that, though a larva weighing thirty-six grains voidcil every twelve hoiiiv; 
from fifteen to cigiiteen grains’ weight of excrement, it did not increase ii! 
weight in the same period more than one or two grains. On the other hand, 
many carnivorous larva* increase in weight in lull [)rop()rtion to the food 
consumed, and that in an astonishing degree. Kcdi found that the maggot 
of flesh-flies, of which, one day, twenty-five or tliirty did not weigh above 
a grain, the next weighed seven grains each ; having thus in twenty-lbii; 
hours become about two hundred times heavier than before.* 

.Some insects have the faculty of sustaining a long abstinence Irom a 1 
kinds of food. This seems to dcjicnd upon the nature of their habits. I. 
the insect feeds on a substance of a deficiency of which th(;re is not imic!/ 
probability, as on vegetables, ike., it commonly reejuires a fr( qm*nt sn{)ph ; 
if, on the contrary, it is an insect of prey, uiul exposed to the ilan^er ( . 
being long deprived of its food, it is often endowed with a power of fair- 
ing, which would be incredible but for the mimcrous facts hy which it :> 
authenticate d. The ant-lion will exist without the smallest suj)[)ly of fin; , 
apparently uninjured, for six mouths ; thoimh, w hen it can get it, it v i : 
devour daily an insect of its ow n size. Vaillant, whose authority may b 
here taken, assures us that he kept a .spider without food under a .scali'l 
glass for ten inonth.s, at the end ol which time, though shrunk in size, 
was as vigorous as ever.^ And Mr. Baker, so well known for his mitn • 
scoi)ical discoveries, states that he k( pl a darkling bei tU* (Hidpx morlixe. ) 
alive for three vears w'itliout food of any kind.'^ Some inscets, not of - 
predaceous description, are gifted with a similar power of abstineiu;. 
Lecuwx'nhoek tells us that a mite, wiiicli he had gummeil alive to the 
of a needle and placed before hi.s mieroseopc, lived in that situation elcvt > 
weeks'; and Air. Stephens, having, in June, IH.dl, put a specimen 

1 Ohx. on the Animal fKconvmij^ p. 221. Compare Keanm. ii. 1*57. 

2 Kedi fie Jnscctis^ 

3 AVv/t TraveJsy i. xx:, •>:. 

4 Phil. Trarnt. IT-ln. 141. 1 ( onfess, notwithstandijig Mr. hakor’s gCJi* nil .i* ' ■* 
ra*\v, ,Jhat 1 suspect .s(;i edsi.ilii* licro. 
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Lepuma faccUMtina (the common “ wood ” or " sugar fish ”) in a pill-box 
containing only a few grains of magnesia, found it, to his great surprise, 
alive and active in June, 1833, after this protracted confinement, without 
food, of two years.^ 

In some cases the very tvant of food, however paradoxical the proposi- 
tion, seems aitually to be a mean of prolonging the life of insects. At 
least one such instance has fallen under my own observation. The aphidi- * 
vorous flies, such as Scceva Fyrastri, &c., live in the larva state ten or 
twelve days, in the pupa state about a fortnight, and as perfect insects pos- 
sibly as long, the whole term of their existence in summer not exceeding at 
the very utmost six weeks. But one*, which I put under a glass on the 2d of 
June, 1811, when about half-grown, and, after supplying it with Aphides once 
or twice, by accident forgot, I found, to my great astonishment, alive three 
months after; and it actually lived until the June following without a par- 
ticle of food. It had, therefore, existed in the larva state more than eight 
times as long as it would have lived in all its states, if it had regularly 
undergone its metamorphoses, which i6 as extraordinary a prolongation of 
life as if a man were to live 560 years. It is true that its existence was 
not worth having even to the larva of a fly. For the last eight months it 
remained withouf motion, attached by its posterior pair of tubercles to the 
paper on which ft was placed, manifesting no other syniptoms of life than 
by moving the fore part of the body when touched, and replacing itself on 
its belly if turned upon its back. But this was quit.e enough to prove it 
still alive. I can attribute this singular result to no other circumstance 
than its having been deprived of a sufiicient quantity of food to bring it 
into the pupa state, though provided with enough for the attainment of 
nearly its full growth as larva. Possibly the same remote gglise might act 
in this case, as operates to prolong the term of existence (|Bnnual plants 
that havt been prevented from perfecting their seed ; and iTwould almost 
seem to t’avour the hypothesis of some physiologists, who contend that 
ever^ organised being has a certain portion of irritability originally im- 
parts to it, and that its life will be long or short as this is slowly or 
rapidly excited-^ no great consolation this for the advocates for fast-living, 
unless they We In good earnest in their atfected preference of a “ short life 
and a merry ; ” though it must be admitted that they would have the 
best of thib argument, were the alternative such a state of torpid insensi- 
bility as that with which our larva purchased the prolongation of its 
existence. 

Aft^r this general view of the food of insects, and of circumstances con- 
nected with it, I proceed to give you an account of some peculiarities in 
their mydes of procuring it. 

^ Entom. Mag. i. 526. 

* Not having ever met with ani»thcr specimen, 1 am unable to say of what 
precise species of aphidivorons fly it is the larva; nor can I lind a figure of it, 
tijoiigh it approaches near to one given hv De Geer (vi. t. 7. f. 1 — 3.). Its 
shape is oblong-oval, length about four lines, and colour pale red s])eckled with 
black. ^ of the seven or eight segments wdiicb compose the body projects 
on each side into three serrated flat aculci or teeth ; three or four similar but 
smaller aculei arm the head ; and two, much larpr than the rest, the anus, one 
on each side of the usual bifid protuberance which bears the respiratory plates. 
A bifid tubercular elevation is also placed in the middle of the back of each 
segment. ^ 


Q 
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The vegetable feeders have, for the most part, but little di^ulty in sup- 
plying their wants. In the larva state they generally find themselves placed 
by the parent insect upon the very plant or substance which is to nourish 
them ; and in their perfect state their wings or feet afford a ready convey- 
ance to the banquet to which, by an unerring sense, they are directed. AH 
nature lies before them, and it is only when their numbers lire extraordi- 
♦narily increased, or in consequence of some unusual destruction of their 
appropriate aliment, that they perish for want. The description of their 
food renders unnecessary those artifices to which many of the carnivorous 
insects are obliged to have recourse ; and none of them, if we except the 
white ants, whose cunning mode of insinuating themselves into houses in 
tropical climates has been detailed in a former letter, can be said to use 
stratagem in obtaining their food. 

Of the carnivorous species, the greater proportion attack their prey 
by open violence ; such as the predaceous beetles, the Ichneumons, bur- 
rowing wasps, and true wasps ; the preying insects (Mantis') ; the bugs 
(Geocorisee Latr.) ; dragon flies (Libeliulma), &c., which have been before 
adverted to. But a very considerable number, chiefly, however, of one 
tribe, that of spiders, provide their sustenance solely by artifice and 
stratagem, the singularity of which, and the admirable Adaptation of the 
instruments by which they take their prey to the end in view, afford a 
most wonderful instance of the power and wisdom of the Creatp|jj;;;^d 
have attracted admiration in all ages. A description of these, ho^||^er» 
which will require a detailed survey, I must defer to another letter. V 

I am, &c. 
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STRATAGEMS EMPLOYED IN PROCURING IT. 

The stratagems of insects in obtaining their food are now to engage our at- 
tention. I shalliiot dwell on those inartificial inodes of surprising their 
prey, of which examples may be found amongst almost every order, of 
insects, such as watching behind a leaf or other object affording conceal- 
ment until its approach, but shall proceed to describe the various artifices 
of the race of spiders, of which there are several hundred distinct species, 
differing essentially from each other both in characters and manners. 

Many of these are constantly under our eyes ; and were it not that we 
are accustomed to neglect what is the subject of daily occurrence, we 
shoilld. never behold a spider’s web without astonishment. What, if we 
had iKklt witnessed it, would seem more incredible than that any animal 
should^pin threads ; w'eavc these threads into nets rm^rc admirable than 
ever fwvlcr or fisherman fabricated; suspend them with the nicest judg- 
ment In the place most abounding in the wished-for prey, anTl there, con- 
cealed,, watch patiently its approach V In this case, as in so many others, 
w'c neglect actions in minute animals, which in the larger would excite our 
endl« admiration. How would the world crowd to see a fox wdiicli 
shoiiluf.piu ropes, weave them into an accurately meslied net, and extend 
this net between two trees for the purpose of entangling a flight of birds ! 
Or should we think we had ever expressed sufficient wonder at seeing a 
fish which obtained its prey by a similar contrivance? Yet there would, 
in reality, be nothing more marvellous in their procedures than in those of 
spiders, which, indeed, the minuteness of the agent renders more won- 
deriul. 

All spiders do not spin webs. A considerable number adopt other 
means for catching insects. Of these I shall speak hereafter. At present 
1 shall endeavour to give you a clear idea of the operations of the weavers, 
explaining successively the instruments by which they spin, the mode of 
forming their nets, together with the various descriptions of them, and the 
manner in which they entrap and secure their prey. 

The yiread spun by spiders is in substance similar to the silk of Ihe silk- 
worm and other caterpillars, but of h much finer quality. As in them, it 
proceeds from reservoirs, into,wh5ch it is secreted in the form of a viscid 
gum ; but in the mode of its ex^ct^ion is very dissimilar, issuing not from 
the mouth, but the hinder part ofithc abdomen. If you examine a spider, 
you will perceive in this part fouc or six little teat-like protuberances or 
spinners. These are the machiperjr^ through wdiich, by a process more 
singular than that of rope^spinning, the thread is drawn. Each s{>inucr 
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is furnished a multitude of tubes, so numerous and iD exquisitely 
fine, that a space often not much bigger than the pointed end of a pin is 
furnished, according to Reaumur*, with a thousand of them. From each 
of these tubes, consisting of two pieces, the last of which terminates in 
a point infinitely fine, proceeds a thread of inconceivable tenuity, which, 
‘mmediately after issuing from it, unites with all the other threads into one. 
Hence from each spinner proceeds a compound thread ; and these four 
(or six) threads, at the distance of about one-tenth of an inch from the 
apex of the spinners, again unite, and form the thread we are accustomed 
to see, which the spider uses in forming its web. The threads, however, 
are not all of the same thickness, for Leeuwenhoek observed that some of 
the tubes were larger than others, and furnished a larger thread. Thus, a 
spider's thread, even spun by the smallest species, and when so fine that it 
is almost imperceptible to our senses, is not, as we suppose, a single line, 
but a rope composed of at least four thousand strands * But to feel aft 
the wonder of this fact we must follow Leeuwenhoek in one of his calcu- 
lations on the subject. This renowned microscopic observer estimated that 
the threads of the minutest spiders, some of which are not larger than a 
grain of sand, are so fine that four iiuHions of them would not equal in 
thickness one of the hairs of his beard — a tenuity utterly beyond the 
power of the imagination to conceive. Of the probable accuracy of this 
calculation you may any day in summer convince yourself, by taking one 
of the large diadem spiders (Ejmra Diadcma), and, after pressing j*ts 
abdomen against a leaf or other substance, so as to attach the threads to 
the surface — the same preliminary step which the spider adopts in ^nuing 
— drawing it gradually to a small distance. Yon will plainly percd!ffe^that 
the proper thread of the spider is formed of four smaller threads, Uriaftiese 
again of threads so fine and numerous, that there cannot he fewer thari a 
thousand issue from each spinner; and if you pursue your researches with 
the microscope, you will find that precisely. the same takes place m tbe 
minutest species that spins. You will inquire what can be the'||p|;pf 

1 Keaum. M^m. de FAcad, de Paris, An. 1713. 211. — De Geer, vii. ,187. See |!» 
Hoole’s Leeuwetiiwek, i. 4L — t. 2. f. 20 — 22. Leeuwenhoek exainined a 

that was not so big a.s a common grain of sand, and the number of tubes issuing from 
it was more than a hundred. He atHrms that, besides the larger spinners, ui the 
spat!e between them there are four smaller ones, each furnislied with organs lor 
spinning threads, but smaller and fewer in number. Latreillo speaks ohlv of a 
thousand spinners from each teat, and of six thousami threads from the whole — 
but he docs not enter fiirtlier into the subject. Nouv. JJict. d' Hist Nat. ii. 278. 

2 Mr. Blackwall, however, as the result of bis examinations with inicr<)seopos 
of high powoTs, denies that sj)ider.s* threads are composed of so many fine lines as 
Leeuwenhoek, Lyonnet, Treviranus, 3ce., have supposetl. He has not, he says, 
found that any lines ever issue, as they describe, from the minute apertures without 
projecting margins -situated between the papillai or spinning tubes, which last alone 
he regardJIs the sole line-forming instruments, and the total number of these in tlio 
larger adljit species of Kpeira, which arc best provided with them, he does not e.'^ti- 
mate at i^uch above a thousand, while in the common house spider they are below 
lour hundred, and in other species not above one hundred, and in some much fewer. 
As the statements of such cart ful and generally accurate observisrs as Reaumur, 
Geer, Leeuwenhoek, Lyonnet, Treviranus, and other eminent naturol^ts, all in the 
main agreeing and confii ining each other, ought not to be haStUfi^t aside aud 
without the fullest investigation, it has been thought beat, tvitn^t materiall.v 
altering the text, simply <o point out in the present note Mr. BlacMi^l's different 
conclusipns, and to refer the reader for tho details on which they to his pap'’**' 

^ the Mlitnxnuia; of BpiUeis in the 18th vol. of the Linnaan Trah^jmfNm, p* 2 I'd. 
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machinery so complex ? One probable reason is, that it was necessary for 
drying the gum sufficiently to form a tenacious line, that an extensive sur- 
fiice should be exposed to the air, which is admirably effected by dividing 
it at its exit from the abdomen into such numerous threads. But the chief 
cause, perhaps, is the occasion (hereafter to be adverted to) which the 
spider sometimes has to employ its threads in their finer and unconnected 
state before they unite to form a single one. The spuler is gifted by her 
Creator with, the power of closing the orifices of the spinners at pleasure, 
and can thus, in dropping from a height by her line, stop her progress at 
any point of her descent; and, according to Lister^, she is also able to 
retract her threjids within the abdomen ; but this is doubted, and with 
apparent reason, by De Geer.* 

The only other instruments employed by the spider in weaving are her 
feet, with the claws of which she usually guides, or keeps separated into 
two or more, the line from behind ; and in many species these are admirably 
.adapted for the purpose, two of them being furnished underneath with teeth 
like those of a comb, by means of which the threads are kept asunder. 
But another instrument was wanting. The spider, in ascending the line 
by which she has dropped herself from an eminence, winds up the superfluous 
cord into a ball. In performing this the pectinated claws would not have 
been suitable. She is therefore furnished with a third claw between the 
other two^, and is thUs provided for every occasion. 

The situations in which spiders place their nests arc as various as their 
construction. Some prefer the open air, and suspend them in the midst of 
shrubs or plants inost freqiicjited by flics and other small insects, fixing 
them in a horizontal, a vertical, or an oblique direction. Others select the 
corners of windows and of rooms, where prey always abounds ; while many 
establish themselves in stables and neglected out-houses, and even in 
cellars anch desolate places in which one would scarcely expect a fly to be 
cauglu in a month. It is with the operations of these last especially that 
we ^ accustomed to associate the ideas of neglect and desertion by man 
— associations which, both in painting and allegory, have been often happily 
applied. Hogarth, when he wished to produce a speaking picture of 
neglected Siarity, clothed the poor's box in one of his pieces with a spider’s 
net ; and the Jews, in one of the fables with which they have disfigured 
the records of Holy Writ, have not less ingeniously availed themselves of 
the same idea. They relate that the reason why Saul did not discover 
David and his men in the cave of Adullam^ was, that God had sent a 
spider which had quickly woven a web across the entrance of the cave in 
which they were concealed ; which being observed by Saul, he thought it 
useless to investigate further a spot bearing such evident proofs of the 
absent^ of any human being.® 

The^ most incurious observer must have remarked the greatjj^erence 
which e.xists in the construction of spiders’ webs. Those which we most 


' Hut. Anim. Ang. p. 8. 

* De Gkser, vii. 18k Mr. Blackwall has explaiued Lliat this apparent retraction 
which is chiefly perceptible in the lino iorming tho concentric cindcs of the gco- 
nietric spiders, 18 an optical fllusion, depending upon its extreme elasticity, wliich 
admits of its being extended several inches and of contracting again into a minute 
globule. (Zoo/. Joum. v. If7.) 

* Leeuw. Opusc. iit 317jf. 1. 

^ 1 Sam. xxiv. 4. ^ ^ . 


« Lesser, I. ii. 291. 
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commonly see in houses are of a woven texture similar to fine gauze, aiu 
are appropriately termed u^eds / while those most frequently met with iu 
the fields are composed of a series of concentric circles united by radii 
diverging from the centre, the threads being remote from each other. 
These last, winch in their simple state, or still more when studded with 
dew drops, you must have a thousand times admired, are with greater pro- 
priety termed nets; and the insects which form them proceeding on 
geometrical principles may be called geometricians^ while tne former can 
aspire only to the Jiumhler denomination of weavers, I shall endeavour to 
describe the process follow-ed in the construction of both, beginning with 
the latter. 

The weaving s[)ider which is found in houses, having selected sortie 
corner for the site of her web, and determined its extent, presses her 
spinners auainst one of the walls, and thus glues to 9bne end of her 
thread. She then walks along the wail to the ofiposite side, and there in 
like manner fastens the other end. This thread, which is to form the outer 
margin or selvage of her w^eb, and requires strength, she triples or qua- 
druples by a repetition of the operation just described; and from it she 
draws other threads in various directions, the interstices of which she fills 
up by running from one to the other, and connecting them by new threatis 
until the whole has assumed the gauze-like texture w'hich we see. Books 
of natural history, all copying from one another, have described these kinds 
of web as fabricated of a regular warp and woof, or of parallel longitudinal 
lines crossed at right angles by transverse ones glued to them at the poinfs 
of intersection. This, however, is clearly erroneous, as you will sfee by 
the slightest examination of a web of this kind, in which no such regularit) 
of texture can be discovered. ii,. 

The webs just described present merely a simple horizontal surface, ^t 
others more frequently seen in oul-houses and amongst bushes posseS a 
very artificial appendage. Besides the main web, the spider carries'^^Op 
from its edges and .surface a number of single threads, often to the ReSj^t 
of many feet, joining and crossing each other in various directions. Adii^ 
these line.s, which may he compared to the tackling of a ship, flies s0|jn 
unable to avoid directing their flight. The certain consequence is, that^n 
striking against these ropes they become slightly entangled, and, in |;heif 
endeavours to disengage themselves, rarely escape being precipitated; kito 
the net spread underneath for their reception, where their doom,|l ine- 
vitable. it 

But the net is still incomplete. It Ls neces.sarv that our huntei^^hoiiKi 
conceal her grim visage from the game for whicK .she lies in waft. Hic 
does not, therefore, station herself upon the surface of her net, but in a 
small s^^n apartment constructed below it, and eonqiletely liiddcn from 
view. jBzi this corner,” to use the quaint translation of I*lini* by Phile* 
inon Holland, Doctor in Physic*, “with what suhtiltie doth she retire, 
making semblance as though she meant nothing less than that she doth, 
and as if she went about some other business ! nay, how close lieth she, 
that it is impossible to see whether any one be within or nq! ” But thus 
removed to a distance from her net and entirely out of sigfi^if it, how is 
she to know when lier prey is entrapped ? For this our inge* 

iiious weaver has provided. She has taken care to spiii^lilll^al threads 


1 L.xLc. 24. 
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from the edge of the net to that of her hole, which at once inform her by 
their vibrations of the capture of a fly, and servi as a bridge on which in 
an instant she can run to secure it. 

Another species, Clubiona atrox^ for an account of whose habits we are 
indebted to Mr. Blackwall, resides in a funnel-shaped silken tube of slight 
texture, in the corners of windows, or crevices in old walls, &c., whence it 
extends lines intersecting each other irregularly at various angles, to which 
it attaches other lines, or rather fasciculi, of very fine zig-zag threads of a 
pale blue tint when recent, and of a much more complicated structure 
than the former, and which adhere strongly to any flies, &c., coming into 
contact with them, not from any viscidity, but from their extremely fine 
’filaments’ attaching themselves to the inequalities in the surface of their 
prey. These ||i|^blue fasciculi Mr. Blackwall found to proceed from two 
additional spiiil||P-(or mummuIaE^) peculiar to this species and to three 
species of Drassus^ which are also all four remarkable for having the meta- 
tarsal joint of their posterior legs furnished with a very curious combing or 
rather curling instrument, composed of two parallel rows of curved spines, 
named by Mr. Blackwall Calamhtrum^ with which they comb out the pecu- 
liar silky material as it issues from these mammuhe into that flocculous 
texture which gives the pale-blue fasciculi in question their power of re- 
taining the insects that touch them.^ 

You will readily conceive that the geometrical spiders, in forming their 
concentric circled nets, follow a process very different from that just de- 
scribed, than which, indeed, it is in many respects more curious. As the 
net ili usually fixed in a perpendicular or somewhat oblique direction, in an 
opening between tne leaves of some shrub or plant, it is obvious that 
round its whole extent will be required lines to which can be attached 
those ends of the radii that are furthest from the centre. Accordingly the 
construction of these exterior lines is the spider’s first operation. She 
seei^j^rcless about the shape of the area which they enclose, well aware 
that^^pi^^bun as readily inscribe a circle in a triangle as in a square, and in 
this^'ilMpect she is guided by the distance or proximity of the points to 
which can attach them.® She spares no pains, however, to strengthen 

' Trans, xvi. 472. and xviii. 223. According to M. Walckenaer’s arrange- 

ment, tbe genus Clubiona comes under his division of Errantes, or Wanderers, but 
certainly C . atrox, which, since niy attention wms directed to it by IMr. Blackwall’s 
very interesting account of its economy as above, I have very frequently observed 
in its natural abode and in glasses in which 1 have kept it, ranges better under his 
Sedentaves or Sedentary Spiders, as 1 have placed it, as I do not believe that it 
ever stirs from its nest until summoned by the vibrations of its net extended round 
the opening; and this net, though more irregular in its structure, is as truly a net 
as tiiose of Epeira. I mav here mention respecting this species two facts not no- 
ticed by^r, Blackwall, that it has not the power of climbing up a vertical surface 
of glass ; and that, however old and dusty its main net may be, the pale blue curled 
or looped fasciculi sclmu very often renewed, as a pocketslens rarely fails to detect 
them in a recent state. 

* It sometimes happens that the eml of the lower line of the triangle in which 
the geometric spiders usually fix tjieir nets, having beou attached to a small pebble 
(or bit of gravel) lying on the ground, this pebble (probably from the spider’s 
tightening its horizontal lines) is drawn up to a c«isii1erable height, and swings 
like a pendulum, as I saw many instances, at first, to my no small surprise, in the 
Giordino Publico of Milan in 1832 (vide Spence in I.oudon’s Mag. of Nat. HUt» 
V. 089.) ; and as has since been observed by W. W. Saunders, Esq, at Wandsworth, 
(Trans, Ent, Soc. Ijond, i, 1^7.) In an Ame»'ican newspaper, the Lowell Courier^ 

■ 
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and keep them in a proper degree of tension. With the former view she 
composes each line of five or six or even more threads glued together ; 
and with the latter she fixes to them from different points a nCimeroiis 
and intricate apparatus of smaller threads. Having thus completed the 
foundations of her snare she proceeds to fill up the outline. Attaching a 
thread to one of thewnain lines, she walks along it, guiding it with one of 
her hind feet that it may not touch in any part and be prematurely ^lued, 
and crosses over to the opposite side, where, by applying her spinners, she 
firmly fixes it. To the middle of this diagonal thread, which is to form 
the centre of her net, she fixes a second, which in like manner she conveys 
and fastens to another part of the lines encircling the area. Her work 
now proceeds rapidly. During the preliminary operations she sometimes 
rests, as though her plan required meditation.* But jj^^oner are the 
marginal lines of her net firmly stretched, and two oflnree radii spun 
from its centre, than she continues her labour so quicklysmd unremittingly 
that the eye can scarcely follow her progress. The radii, to the number of 
about twenty, giving the net the appearance of a wheel, are speedily 
finished. She then proceeds to the centre, quickly turns herself round, and 
pulls each thread with her feet to ascertain its strength, breaking any 
one that seems defective and replacing it by another. Next, she glues 
immediately round the centre five or six small concentric circles, distant 
about half a line from each other, and then four or five larger ones, each 
separated by a space of half an inch or more. These last serve as a sort 
of temporary scaffolding to walk over, and to keep the radii properly 
stretched while she glues to them the concentric circles that are to remfdny 
which she now proceeds to construct. Placing herself at the cireuin* 
ference, and fastening her thread to the end of one of the radii, she 
up that one, towards the centre, to such a distance as to draw the tht^ad 
from her body of a sufficient length to reach to the next ; then stepptni; 
across, and conducting , the thread with one of her hind feet, she it 
with her spinners to the point in the adjoining radius to which it mkhe 
fixed. This process she repeats until she has filled up nearly jJSm^holc 
space from the circumference to the centre with concentric circleMUstant 
from each other aliout two lines. She always, however, leaves ;^acaut 
interval around the smallest first spun circles that are nearest tatfatt^centre, 
but for what end I am unable to conjecture. Lastly,, she rui|i? to the 
centre and bite.s away the small cottoii''like tuft that united ^1 tjNc radii, 
which being now held together by the circular threads, have thui Probably 
their elasticity increased ; and iu the circular opening re.sulting from tlii> 
procedure, she takes her station and watches for her prey.'-* 


was an account of a watchmaker having found one morning a gold 'ring weighing 
twelve grains, which he had left on his bench, suspended an inch hl^ to a 8pidei'.>* 
thread, by which in the course of a week it was elevated eight inche^’^^^ 

1 I am not certain whether .the garden spider does not nn)re fredSmtly form on<3 
or two of the principal radii of the net before she spins the extcriordffies. 

* Mr. Blackwall. in his valuabla paper “On the Manner in whjoli the Geometrio 
Spiders construct their Nrfts,*Mn the Zoological Journal^ vol. v. p. has remarked 
that the above description is not applicable throughout to af/ g^^itltlric spiders, as 
some of them do not entirely surround the radii of their nets witl^j^oentric circlest 
bat leave one radios free, which serves os a sort of ladder for acc||p^ the net ; and 
as in general they do not bite away the small cotton-like tuft the radii 

nor place themselves there to watch theif prey, hKlMflvh ^ 
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In the above description, which is from my own observations, I have 
supposed the spider to hK the first and main line of her net to points from 
one of which she could readily climb to the other, dragging it after her ; 
and many of these nets are placed in situations where this is very prac- 
ticable. They are frequently, however, stretched in places where it is 
quite impossible for the spider thus to convey her ma^ line — between the 
branclves of lofty trees having no connection with each other ; between 
two distinct and elevated buildings ; and even between plants growing in 
water. Here then a difficulty occurs. How does the spider contrive t<» 
extend her main line, which is often many feet in length, across inaccessible 
openings of this description ? 

With the view of deciding this question, to which I could find no very 
satisfactory answer in hooks, 1 made an experiment, for the idea of which 
I am indebted to^ similar one recorded by Mr. Knight S who informs us 
that if a spider be placed upon an upright stick having its bottom immersed 
in water, it will, after trying in vain all other inodes of escape, dart out 
numerous fine threads so light as to float in the air, some one of which, 
attaching itself to a neighbouring object, furnishes a bridge for its escape. 
It was clear that if this mode is pursued by the geometric spiders, it 
would go considerably towards furnishing a solution of the difficulty in 
question. I accordingly placed the large diadem spider {Epcira Diademd) 
upon a stick about a foot long, set upright in a vessel containing water. 
After fastening its thread (as all spiders do before they move^ at the top 
of the stick, it crept down the side until it felt the water with its fore feet, 
which seem to serve as antennae : it then immediately swung itself from 
the stick (which was sligJuly bent) and climbed up by the thread to 
the top. This it repeated perhaps a score times, sometimes creeping 
down. a different part of the stick, but more frequently down the very side 
it had so often traversed in vain. Wearied with this sameness in its ope- 
rations, I left the room for some hours. On my return I was surprised 
to fijgtiiiy prisoner escaped, and not a little pleased to discover, on further 
exaltation, a thread extended from the top of the stick to a cabinet 


or other shelter, and there construct a cell in which the spider remains concealed 
till the vibrations of a strong line of communication, composed of several united 
thread?, which she has spun from the centre of the net to her cell, inform her of the 
capture of a fly, to which she then rushes along this bridge. This criticism as to 
the too extensive generalisation of the procedures of the garden spider above de- 
scribed is perfectly just, as my own observations since the publication of the last 
edition of this work, but long before 1 had seen Mr. Blackwall’s paper, had shown 
me. My excuse must be that the observations above recorded (which are left pre- 
cisely as originally written about the year 1812), having been made on the spur of 
the occasion irt my garden at Drypool, near Hull, when to my surprise 1 coulil not 
find in books any intelligible account of the way in which the geometric spiders 
construct their nets, were necessarily confined to the common garden species alone 
found there, and my attention having been •subsequently fully occupied in other 
directions, it did not occur to me that probably the operations of other species miglif. 
difter from those 1 had witnessed. These variations, however, do not aftect the 
accuracy of the description above given of the procedures of the species referred to, 
one of the commonest of the tribe, which descriptiott^ also, except in the two parti- 
culars above stated, is generally ^plicable to the whole geometric race, an<) has 
been in great part adopted >y Mr. Blackwall in his more full detail of their 
operations, 

1 Treatise on the Apple p. 97. 
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seven or 'eight inches distant, which thread had doubtless served as its 
bridge. Eager to witness the process by which the line was constructed, 
I replaced the spider in its former position. After frequently creeping 
down and mounting up again as before, at length it let itself drop from 
the top of the stick, not as before by a single thread, but by two^ each dis- 
tant from the other* about the twelfth of an inch, guided as usual by one 
of its hind feet, and one apparently smaller than the other. When it had 
suffered itself to descend nearly to the surface of the watei^*|t stopj5ed 
short, and, by some means which 1 could not distinctly see, brokfe off' close 
to the spinners the smallest thread, which, still adhering by the other end 
to the top of the stick, floated in the air, and was so light as to be carried 
about by the slightest breath. On approaching a pencil to the loose end 
of this line, it did not adhere from mere contact. I therefore twiifiKl it 
once or twice round the pencil, and then drew it tight. The spider$Mtfch 
had previously climbed to the top of the stick, immediately pulled af it with 
one of its feet, and finding it sufficiently tense, crept along it, strengthening 
it as it proceeded by another thread, and thus reached the pencil.^ 

That this therefore is one mode by which the geometric spiders coiivey 
the main line of their nets between distant objects, there can be no tloubt, 
but that it is the o/i/t/ one is not so clear. If the position of the main l^e 
be thus determined by the accidental influence of the wind, we migli^ ex- 
pect to see these nets arranged with great irregularity, and crossing each 
other in every direction ; yet it is the fact tliat, however closely crowded 
they may be, they constantly appear to be placed not by accident de- 
sign, commonly running parallel with each other at right angles witJl the 
points of support, and never interfering. Another objection too pi^ents 
itself. From the experiment related, it is clear that the main linejof the 
net can never he longer than the height of the object from whkii the 
spider dropped in forming it. But it is no uncommon thing to se^^ls in 
which iMsse lines are a yard or two long fastened to tw'igs of grittnota 
foot insight, and yet separated by obstacles effectually precliM||||g the 
possibility of the spider’s having dragged the lines from one to 
Here, therefore, some other process must have been used. 

Both these difficulties would be removed by adopting the e^iphi^tion of 
an -ahonymous author in the Journal de Physiquc'^^ founded, ikflfeasserts, 
on actual oliservation. He says that he saw a small spider, wblfch he had 
forced to suspend itself by its thread from the point of a feather, shoot 
out obliquely in opposite directions other smaller threads, which Attached 
themselves in the still air of a room, without any influence of thfe wind, to 
the objects towards which they were directed. He, therefore, infers that 

1 Some time after making this experiment I atiimbled upon a ^ssage in Kedi 
{Dc ^sectist \}. 119.), from wliich it appears that Blancanus, in fns CommmtarUs 
has related a series of observations whivh led him to precisely the 
SfqB^Psiilt. Lehmann, t<»o, in a paper in the Transactions of the Soeiefy of Natvr 
rumts at Berlin (translated in the Philosophical Magazine, xi. 323.), has given dn 
explanation somewhat similar of the operations of this very spider, but 1 ain tfl- 
dined to think erroneous in some particulars. He dest;ribes it as (^jiiuing numerons 
floating threads at the commencement of its descent. That he i^lhistaken in sup- 
posing these threads to be more than one, is proved by the fact which I have eb- 
serv’ed — that even that one sometimes breaks by the weight of & spider. 
thej^^nld an insect almost as big us a gooseberry be suppofm by a line of the 
t6]|B|i§here attributed to it ? 

Vindemiaire. Translated in PhiL Mag, ii. 275. 
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spiders have the power of shooting out threads and directing them at 
pleasure towards a determined point, judging of the distance and position 
of the object by some sense of which we are ignorant. Something like 
this manoeuvre I once myself witnessed in a male of the small garden 
spider {Epeira? reticulata). It was standing midway on a long perpen- 
dicular fixed thread, and an appearance caught my eye of what seemed to 
be the emission of threads from its projected spinners. I therefore moved 
arm in the direction in which tliey apparently proceeded, and, as I 
suspected, a fioating thread attached itself to my "coat, along which the 
spider crept. As this was connected with the spinners of the spider, it 
could not have been formed in the same way with the secondary thread of 
E, Diadema above described. 

Probably in this case, as in so many others, we bewilder ourselves by 
aUphpting to make nature bend to generalities to which she disdains to 
sobmit. Different spiders may lay the foundations of their net in a dif- 
ferent manner; some on the plan adopted by E, Diadnnn ; others, as 
Lister long ago conjectured^, by shooting out threads in the mode of the 
flyi£^apecies, as in the instances recorded by the anonymous observer and 
Mrm^gbt* Nor is it improbable that the same species has the power of 
its procedures according to circumstances. 

flow far these suppositions are correct it is impossible to determine 
without further experiments, which' it is somewhat strange should not 
before now have been instituted. Pliny thought it nothing to the credit 
of the philosophers of his day, that while they were disputing aboiitjdhe 
number of heroes of the name of Hercules, and the site of the sepulchre of 
Bacehus, theyinbould not have decided whether the queen bee had a sting 
or not*; but it seems much more discreditable to the entomologists of 
ours, that they should yet be ignorant how the geometric spiders fix their 
nets. One excuse for them is, that these insects generally begin their 
operations in the night, so that, though it is very easy to see them spin- 
ning their concentric circles, it is seldom that they can be caught laying 
the foundations of their snares. Yet doubtless the lucky moment might 
be hit by an attentive observer, and I shall be glad if my attempt to de- 
scribe their more ordinary operations should induce you to aim at sig- 
nalising yourself by the discovery. If you failed in solving every difficulty, 
you would at least be rewarded by witnessing their industry, ingenuity, 
and patience. 

For the latter virtue they have no small occasion. Incapable of ac- 
tively pursuing their prey, they are dependent upon what chance conducts 
into their toils, which, especially those spread in neglected buildings, often re- 
main for a long period empty. Even the geometrical spiders, which fix them- 
selves in the midst of a well-peopled divStrict in the open air, have frequently 
to Sustain a protracted abstinence. A continued storm of wind and rain 
will demolish their nets, and preclude the possibility of reconstructing them 
for many days or sometimes weeks, during which not even a single gnat 
regales thqir sharp-set appetites. And when at length formed anew or 
repaired, an unlucky bee or wasp, or an overgrown fly, will perversely 
entangle itself in toils not intended for insects of its bulk, and in disen- 
gaging itself once more leave the net in ruin. All these trials move not 
our philosophic race. They patiently sit in their watching place in the 
same posture, scarcely even stirring but when the expected prey appears. 


^ Hist, Anim, Ang. p. 7. 


2 Plin. Hist Nat 1. xi. c. 17. 
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Aij|d however repeatedly their nets are injured or destroyed, as long as 
their store of silk is imexhaiisted, they repair or reconstruct them without 
loss of time. 

The web of a house-spider will, with occasional repairs, serve for a con- 
siderable period ; but the nets of the geometric spiders are in favourabje 
weather renewed either wholly, or at least their concentric circles, every 
twenty-four hours, even w’hen not apparently injured. This differenc^a 
the opefations of the two tribes depends upon a very remarkable peS^ 
liarity in the conformation of their snares. The threads of the house- 
spiders web are all of the same kind of silk ; and flies are caught in them 
from their claw's becoming entangled in the fine meshes which form the 
texture. On the other hand, the net of the garden spider is composed 
of two distinct kinds of silk ; that of the radii not adhesive, that of the 
circles extremely viscid.' The cause of this difference, which, when i^js 
considered that both sorts of silk proceed from the same instrument, is 
truly wonderful, nihy be readily perceived. If you examine a newly 
formed net with a microscope, you will find that the threads composing 
the outline and the radii are simple, those of the circles closely stutlded 
with minute dew-like globules, which, from the elasticity of the tfuread, 
are easily separable from each other. That these are in fact globu^ of 
viscid gum, is proved by their adhering to the finger and retaining dust 
thrown upon the net, while the iinadhesive radii and exterior threads re- 
main unsoiled. It is these gummed threads alone which retain the insects 
that fly into the net ; and as they lose their viscid properties by the action 
of the air, it is necessary that they should be frequently rcncw'cd.^ 

* May not the spinners mentioned by Leeuwenhoek be peculiar to the retiary 
spiders, and furnish this viscid thread? 

3 The accuracy of the fact above stated as to the essential difference between tl^ie 
radii and concentric circles from the presence of globules of gum on the latter only 
has been denied by the author of lusect Architecture; but as it has been fully cck- 
firmed by Mr, Bla'ckwall, and as any one, who will examine a newly-made spidofs. 
net with a common pocket lens, and throw a little dust on it, will see for himself 
what is here described, it is needless to refute an error that has most probably arisea 
from the examination of old nets, which, after being exposed to wind and rain, 
lose the globules of gum froi)i the circles. {Vide Spence in Loudon's Mug. wZ-'fe 
Hist. 1832, vol. V. p. fi89.) 

^Vl)ea the writer of these letters on the food of insects, in examining for hini’Self 
the whole process, froni first to last, of the construction of the nets of the garden 
geometric spider, observed this remarkable difference between the radii and con* 
centric circles, he had certainly no idea that he had made any discovery^ ad he never 
dreamed that so obvious a peculiarity in objects so constantly in view had not been 
very frequently noticed, and even described, in books, though he had not himself 
chanced to meet w’ith any such description. But the denial of the fact itself having 
subsequently drawn his attention to the subject, he is inclined to believe (but with- 
out speaking positively on a question which he has ndt now an opportunity of in- 
vestigating) that the existence of these gum globules and their peculiar object were 
first distiActly made known in the present w^ork * ; a circumstance which, if the fact 


* Dr. Hooke, indeed, in a passage in his Jficrogra/jhiat p. 202., quoted bv ftlr. 
Blackwall {Linn, Trans, xvi. 479.), speaks of the radii of geometric spiders’ nets 
being “all over knotted or pearled with small transparent globules, not uMlke small 
crystal beads or seed-pearls strung on a clew of silk buL as he immcdfcllSBly adds. 
“ which, whether they were so spun by the spider or by the advenlUioljllll^bistiire 
of a filitC^’hich 1 have ob.scrvca to cover all those filaments with sucl^mfstalliin? 
bead^^yUaU not now dispute;” it is clear that he had no distinct or 
MtQ thf^lgin of these globules, nor the slightest conception of their \ 
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In this renews^!, as above hinted, the geometrical spiders are constantly 
regulated by the future probable state of the atmosphere, of which they 
have such a nice perception, that M. Q. D’Isjonval, to whom we are in- 
debted for the fact, has proposed them as most accurate barometers. He 
jisserts that if the weather be about to be variable, wet and stormy, the 
main threads which support the net will be certainly short ; but if fine 
settled weather be on the point of commencing, these threads will be as 
invariably very long.^ Without going the length, with M. D’Isjonval, 
of deeming his discoveries important enough to regulate the march of 
armies, or the sailing of fleets, or of proposing that the first appearance 
of these barometrical spiders in spring should he announced by the sound 
of trumpet, I have reason to suppose from iny own observations that his 
statements arc in the main accurate, and that a very good idea of the 
. weather may be formed from attending to these insects. 

The spiders which form geometrical nets difler from the weavers also 
with respect to the situation in which they watch for their prey. They 
do not conceal themselves under their net, but either place themselves 


prove to have been so, deserves being held out to the young entomologist in proof 
how wide a tield of discoveiy nnist yet remain to be explored, when points at once 

curious and j’^et obvious in the economy of a spider, found in every garden, had 
so long remained unitoticed. 

Another reason for directing attention to this fact is to recommend strongly to 
comparative anatomists and microscopical observers an investigation of the niode 
in which the geometric spiders arc enabled to spiii two different kinds of silk, one 
gummy and the other not, and whether the spinners noted by Leeuwenhoek, as 
suggested in a preceding note, are concerned in the process — points to which 
'Ir. Blaekwall, in his examination of the spinning apparatus of spiders (Lmn, 
Trans, xviii. 219.), has not adverted. It is obvious that these spiders must either 
l.avc two distinct sets of spinners, of which one spins the gummy and tl)c other the 
unadtiesive threads, or else, if all the threads proceed from the same spinners, the 
spider must have the means of passing the threads of the concentric circles through 
areservmirof gum so as to stud them with the globules of this substance which 
give them their fly-catching viscidity. There is, how'ever, a considerable difficulty 
iu the way of this last supposition, for as the threads at their issuing from the 
sj)inners are, as has been already explained, so numerous, it is not easy to concoiive 
liow, alter being uhltM into one, they can be passed through any gum reservoir, nor 
how, if they were so passed, the guni, instead of being applied to the entire surface 
of the threads, shoula come to bo divided in the process into distinct and bcad-like 
globules. The subject, is certainly highly curious and interesting, and well deser\’e3 
investigation for an additional reason originally noticed above and conlirined by 
^Ir. Bla»..kwali, that the circular lines differ from the radii and main lines of the 
net, not only in being studded with gum globules, but in being far more elastic, 
’'vhiih elasticity (as well as the viscidity of the gum globules) he found remained 
unimpaired for more than seven months in a not of Epeira diadema constructed iu a 
glass jar which was placed in a dark closet. (^Linn. Trans, xvi. 479.) 

Bemre concluding this long note, an omission in the account of the geometric 
f^piders’ forming their nets, in the text, which has been supplied by !Mr. Blaekwall, 
should bo given, namely, that iu the process of spinning the concentric gummy 
‘ ircles, the spider, as she proceeds, destroys the first made distant unadhesive, circles 
which had siA*ved her as a scatlolding in placing the former. (Zdo/. Journ, v. 18il.) 
A curious calculation, also, of Air. Blackw'alBs, as to the number of distinct globules 
of gum in a geometric spider’s not, should be noticed. These he found to be 87,3G0 
in a net of average dimensions, and 120,009 in e large net of fourteen or sixteen 
inches diameter;' and yet Epeira apoclysa will, if uninterrupted, complete its snare 
t’li an average in forty minutes, (p. 47H.) 

Brez, La Fiore dcs Insectophilest 129. 
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in the centre with their head downwards, and retire to a little apartment 
formed on one side under some leaf of a plant, only when obliged by 
danger or the state of the weather, or as before stated, constantly hide 
themselves in a similar retreat. The moment an unfortunate fly or other 
inseet touches the net, the spider rushes towards it, seizes it with her 
fangs, and if it be a small species at once carries it to . her little cell, and, 
having there at leisure sucked its juices, throws out the carcass. If the 
insect be larger, and struggle to escape, with surprising address she on. 
velopes it with threads in various directions, until both its wings and legs 
being effectually fastened, she carries it off' to her den. If the captured 
insect be a bee or a large dy so strong that the spider is sensible that it is 
more than a match for her, she never attempts to seize or even entangle 
it, hu^ on the contrary assists it to disengage itself, and often breaks off 
that part of the net to which it hangs, content to be rid of such an un- 
manageable intruder at any price. — When larger booty is plentiful, these 
spiders seem not to regard smaller insects. I have observed them in 
autumn, when their nets were almost covered with the Aphides which 
filled the air, impatiently pulling them off and dropping them untouched 
over the sides, as though irritated that their meshes should be occupied 
with such insignificant game. — A species of spider described by Lister 
(^Epeira conica), more provident than its brethren, suspends its prey in the 
meshes above and below the centre, and it is not uncommon to see its 
larder thus stored with several flies.‘ 

You must not infer that the toils of spiders are in every part of the 
world formed of such fragile materials as those which we are accustomed 
to see, or that they are everywhere contented with small insects for their 
food. An author in the Philosophical Transactions asserts, that the spiders 
of Bermudas spin webs between trees seven and eight fathoms distant, 
which are strong enough to ensnare a bird as large as a thrush.!^ jSfA 
Sir G. Staunton informs us, that in the forests of Java, spiders’ web^^ , 
met with of so strong a texture as to require a sharp cutting instrq{n^t 
to make way through them.® The nets of a large geometric spider, 
(^Epcira') clavipcs, are sufficiently strong to arrest and entangle the si^Ktlier 
species of humming-birds ; but Mr. W. S. MacLcay, in whose gar4^ at 
Cuba these nets abounded, never saw or heard of any birds being caught 
in theni.^ On the other hand, however, he observed in the grtninds of 
Elizabeth Bay, near Sydney (Australia), in the beginning of 1840, a 
young bird (Zosterops dorsalis)^ which had been apparently de^.some 
days, suspended in the geometrical net of an enormous undescribeii spider 
of the same family (Epcirid(r\ which was in the act of sucking its juices; 
and his father, Alexander MacLeay, Esq., informed him that he also 
been witness to a similar occurrence ; but he considers these fact#»as ex- 
ceptions to the general rule of this spider’s insectivorous habits a^1 to be 
of rare occurrence, since, as far as he could learn, no other perjj^ns had 
observed them.® ^ 

Nor must you suppose that all the spiders of this country whah catch 
their prey by means of snares follow the same plan in constructing them 
as the weavers and geometricians whose operations I have eud^youred to 
describe. The form of their snares and the situation in whicl^^they plucc 

1 Lister, Hist Anim. Ang. 32, tit. 4. * Phil Tr. 1668, lif 792. 

S Embassy to China, i. 343. • 

♦ Zool Sloe. Lond. i. 193. 6 Ann. Nat 
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them are ao various, that it is impossible to enumerate more than a few of 
the most remarkable. Agelene labynnthka extends over the blades of grass 
i\ large white horizontal net, having at its margin a cylindrical cell, in the 
hottom of which, secure from birds and defended from the rays of the sun', 
the spider lies concealed, whence, on the slightest movement lof her net, 
she rushes out upon her prey. Aranea latens F. conceals itself under a 
small net spun upon the upper surface of a leaf, and thence seizes upon any 
insect that chances to pass over it. Thmdiiim l^-guttatim forms under 
stones and in slight furrows in the ground a net consisting of threads spun 
without any regularity in all directions, but so strong as to entrap grass- 
hoppers, which are said to be its principal food ; and a similar inartificial 
snare of simple threads is often spun in windows by Theridmn hipunctatum 
and several other species. Segestria senoavlnta and its affinities conceal 
themselves in a long cylindrical straight silken tube, from the mouth of 
which they stretch out their six anterior feet, whose extremities rest upon 
as many diverging threads : thus, as soon as an insect walks across any of 
the threads (which are eight or ten inches long) the insect’s toes give it 
warning of prey being at hand, when it rushes out and seldom fails to 
secure its victim. 

“ The spider’s touch, how exquisitely fine ! 

Feels at each thread, and lives along the line.” 

M. Homberg tells us that he has seen a vigorous wasp carried off and 
destroyed by one of these species. 

The spiders to which I have hitherto adverted seize their prey by means 
; of webs or nets ; but a very large number, though, like the former, they 
spin silken cocoons for containing their eggs, and often line their cells and 
[places of retreat with silk, never employ the same material in constructing 
I similar snares, of which they make no use. 

These may be separated into two grand divisions : the first comprising 
I tiiosc which conceal themselves and lie in ambuscade for their prey, and 
sometimes run after it a short distance ; the second, those which are con- 
stantly roaming about in every direction in search of it, and seize it by open 
violence. The former Walckcnuer, in his admirable work on spiders, nas 
designated by the fiamq of Vagrants, the latter by that of Hunters ; term- 
ing those already mentioned wliich spin webs and nets, Sedentaries : if to 
these yon add the Swimmers, or those species which catch their prey in 
the water, you will have an idea of the general manners of the whole race 
of sj iders.^ 

The artifices of that tribe which Walckenaer has named vagrants are 
’arious and singular. Several species conceal themselves in a little cell 
ormed of the rolled up leaf of a plant, and thence dart upon anv insect 
vhich chances to pass ; while others select for their place of ambusli a hole 
0 a wall, or lurk behind a stone, or in the bark of a tree. Aranea caipcina 
L more ingcmiously places herself at the bottom of the calyx of a dead 
lower, and pounces ujion the unwary flics that come in search of honey; 

A. arundinacea buries herself in the thick panicle of a reed, and seizes 
he luckless visitors enticed to rest upon her dlvery concealment. Many 

' Some slight alteraj^ions in M. Walckcuaer’s original divisions, but which need 
fiot be here particularjaild, have been made in lus later works on spidera 
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•of this trifle at times quit theirhabitations, and by various stratagems con- 
trive to come within reach of their prey, as by pretending to be dead, biding 
themselves behind any slight projection, &c. A white species I have often 
observed squatted in "the blossom of the hawthorn or on the flowers of um. 
belUferoqs plants, and is thus effectually concealed by the similarity o{ 
colour. 

Foremost amongst the spiders comprehended by Walckenaer under the 
general name of hunters^ which search after and openly seize their prey, 
must be enumerated the monstrous Mygale avicularia^ at least two incheii 
long, and the expansion of whose feet has been sometimes found to extend 
nearly a foot wide, which takes up its abode in the woods of Soutl] 
America, and has been reputed by Madame Merian to seize and devoui 
even small birds ; but this is wholly denied by Langsdolrf, who declares thai 
it eats only insects^ ; a conclusion which is conBrined by Mr. W. S. Mac- 
Leay from his own observations on this species, which was very commor 
in his garden in Cuba, and did him great service by devouring the JuH. 
AchetcB^ cockroaches, &c., which are so injurious there to cultivated vege 
tables. It issues from its hole at night only (never in the day time) to 
attack these insects; and so far from having any bird-catching propensities, 
Mr. Macl4eay having placed a living humming-bird in the tube of a Mygak^ 
it deserted it, leaving the bird untouched.^ It is, however, very possible 
that other species may attack birds, as is asserted of Mygale Bhndii by 
Palisot de Beauvais, of M. fascia/a by Percival in his Account of Ceylon, 
and of a species common in Martinique by M. Moreau de Jomies.* 
Mygale avicularia, as well as other tropical species, the European C^ma 
eementaria, and many others, construct in the ground very singulai^Mfin- 
drical cavities, and therein carry and devour their prey. Thesd|1p«lilig 
rather the habitations of insects than snares, I shall describe in a sub&^m 
letter. Lycosa sacrata, the species whose affection for its young J;:have 
before detailed, and not a few others of the same family, common iir this 
country, in like manner seize their prey openly, and when caught flWty it 
to little inartificial cavities under stones. Doloviedefi Jimhriatus^ huntJS along 
the margins of pools ; and Lycoxa piratica and its congeners not onfy chase 
their prey in the same situation, but, venturing to skate upon theitirface 
of the w ater itself, ^ 

**.... bathe unwet their oily forms, and dwell 
With feet repulsive on the dimpling well.” 

The Rev. R. Sheppard has often noticed, in the fen ditches of Norfolk, 
a very large spider, which actually forms a raft for the purpose of obtaining 
its prey with more facility. Keeping its station upon a ball of weeds aboiit 
three inches in diameter, probably held together by slight silken cords, it 
is wafted along the surface of the water upon this floating island, which it 
quits the moment it sees a drowning insect, — not, as you may conceive, 
for the sakjg of applying to it the process of the Humane Society, but ot 

* Bermerkungen auf einer JReise um die Welt, i. G3. 

® Tram. ZooU Soc. Lend. i. 191. 

3 Shuckhaiid in Ann. of Nat. Hist, viii, 436. 

^ According to M. Walckenaer this spider {Aranea fvfdmata L.), A. 
and A. patudosa JDe Geer; as weM as IfoUmedes limbatus Rahn, and JJ. 
of his Faune Franfaise, are mere varieties of the same species. (Ann. Si 
France, ii. 424. 
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hastening its exit by a more speedy engine of destruction. The booty thus 
seized it devours at leisure upon its raft, under which it retires when 
alarmed by any danger* 

The last of the tribe of hunters that it is necessary to particularise are 
those which, like the tigers amongst the larger animals, seize their victims 
by leaping upon them. To this division belongs a very pretty small banded 
species, Salticiis scenicusy which in summer may be seen running on every 
wall. 

To Walckenaer’s swimmers^ the last of his grand tribes of spiders, including 
the single genus and species, Argyroneta aqiiatica^ the first line of the above 
quotation from Dr. Darwin is particularly applicable ; for these actually 
seize their food by diving under the water, their bodies being kept unwet 
by a coating of air which constantly surrounds them. — Thus one single race 
of insects exemplify in miniature almost all the modes of obtaining food 
which prevail amongst predaceous quadrupeds — the audacious attack of 
the lion, the wily spring of the tiger, the sedentary cunning of the lynx, 
and the amphibious dexterity of the otter. 

This general view of the stratiigems by which the spider tribe obtain 
their food, imperfect as it is, will, I trust, have interested you sufficiently 
lo drive away the associations of disgust with which you, like almost every 
one, have probably been accustomed to regard these insects. Instead of 
considering them as repulsive compounds of cruelty and ferocity, you will 
henceforward see in their procedures only the ingenious contrivances of 
patient and industrious hunters, who, while obeying the great law of nature 
in procuring their sustenance, are actively serviceable to the human race in 
destroying noxious insects. You will allow the poet to stigmatise them 
as 

,? * cunning and fierce, 

Mixture abhorred I” 

but you will sec that these epithets arc in reality as unjustly applied to 
them (at least with reference to the mode in which they procure their 
necessary subsistence) as to the patient sportsman who lays snares for the 
birds that are to serve for the dinner of his family ; and when you hear 

“ . . , . the fluttering wing 
iVnd shriller sound declare extreme distress,” 

you will as little think it the part of true mercy to stretch forth ** the 
iiclping hospitable hand” to tlie entrapped fly as to the captive births. 
The spider requires his meal as well as the Indian ; and, however, to our 
weak capacity, the great law of creation “eat or be eaten” may seem cruel 
or unnecessars', knowing as we do that it is the ordinance of a beneficent 
Being, who does all things well, and that in fact the sum of happiness is 
greatly augmented by it, no man, who does not let a morbid sensibility get 
the better of his judgment, will on account of their subjection to this rule, 
look upon,,{iredaceous animals with abhorrence. 

One more instance of the stratagems of insects in procuring their prey 
shall conclude lliis letter. Other examples might be adduced, but the 
t‘niimeration would be tedious. This, frpm an order of insects widely 
differing from that which includes ;rije;.|Ace of spiders, is perhaps more 
curious and interesting than any of SIp^e hitherto recited. The insect to 



24^ FOOD OP INSECTS. 

which I allude, an inhabitant of the south of Europe, is the larva of ii 
species of ant-lion {Mi/rmckoit), so called from its singular manners in this 
state. It belongs to a genus between the dragon-fly and the Hernerobiui*. 
When full grown its length is about half an inch : in shape it has a sligln 
resemblance to a wood-louse, but the outline of the body is more triangular, 
the anterior part being considerably wider than the posterior ; it has six 
legs, and the mouth is furnished with a forceps consisting of two incurved 
jaws, which give it a formidable appearance. If we looked only at its external 
conformation and habits, we should be apt to conclude it one of the most 
helpless animals in the creation . Its sole food is the juices of other insects, 
particularly ants; but at the first vjew it seems impossible that it should ever 
secure a single meal. Not only is its pace slow, but it can walk in no 
other direction than backwards ; you may judge, therefore, what would .1 )l- 
such a hunter’s chance of seizing an active ant. Nor would a stationary 
posture he more favourable ; for its grim aspect would infallibly impress 
upon all wanderers the prudence of keeping at a respectful distance. \Vhat 
then is to become of our poor ant-lion ? In its appetite it is a j>crfect 
epicure, never, however great may be its hunger, deigning to ta.^ of a 
carcass unless it has previously had the enjoyment of killing it; adM then 
extracting only the finer juices. In what possible way can it contrive to 
supply such a succession of delicacies, when its ordinary habits seem to 
unfit it for obtaining even the coarsest provision ? You shall hoar. It 
accomplishes by artifice what all its open efforts would have been iine(|Uiil 
to. It digs in loose sand a conical pit, in the bottom of which it conceals 
itself, and there seizes upon the insects which, chancing to stumble over 
the margin, are preci|)itated down the sides to the centre. “ IJow won- 
derful ! ” you exclaim : but you will be still more surprised when I have, 
described the whole process by which it e.xcavates its trap, and the ingeniou > 
contrivances to w'hidi it has recourse. 

Its first concern i.s to find a soil of loo.«:c dry sand, in the neighbourhood 
of which, indeed, its providerlt mother has previously taken care to place 
it, and in a sheltered spot near an old wall, or at the foot of a tree. Tiiis 
is necessary on two accounts : the prey most acceptable to it abounils 
there, and no other soil would suit for the construction of itsj 8naf<e. Its 
next step is to trace in the sand a circle, which, like the furrow with which 
Romulus marked out the limits of his new city, i.s to determine the extent 
of its future abode. Tlii.s being done, it proceeds to excava;^c the .cavity 
by throwing out the sand in a mode not lc.ss singular than effective# Placii^i; 
itself ill the inside of the circle which it has traced, it thrusts the bind part 
of its body under the sand, and with one of its fore-legs, serving as a 
shovel, it charges its flat and square head with a load, which it immediately 
throws over the outside of the circle with a jerk strong enough feo carry it 
to the distance of several inches. Thi.s little manoeuvre is execilted With 
surprising promptitude and address, A gardener does not operate so 
quickly or so ivell with his spade and his foot, as the ant-lion with its 
head and leg. Walking backwards, and constai^tly refieating the proce.s.s, 
it soon arrives at tiie part of the circle from 'which it set out. It then 
traces a new one, excavates another furrow in a similar manner, and, bv ;i 
repetition of these <iptTations, at length arrives at the centre of* its caviis 
One circumstance deserves remark, — that it never loads its head with tin* 
sand lying on the outside of the circle, though it would be as easy to do 
this with the outward leg, as to remove the sand within the circle by 
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inner leg. But it knows that it is the sand in the interior of the circle only 
that is to be excavated, and it therefore constantly uses the leg next the 
centre. It will readily occur, however, that to use one leg as a shovel 
exclusively throughout the whole of such a toilsome operation, would be 
extremely wearisome and painful. For this difficulty our ingenious pioneer 
has a resource.' After finishing the excavation of one circular furrow, it 
traces the next in an opposite direction ; and thus alternately exercises 
each of its legs without tiring either. 

In^thc course of its labours it frequently meets with small stones : these 
it places upon its head one by one, and jerks over the margin of the pit. 
But sometimes, when near the bottom, a pebble presents itself of a size so « 
large that this process is impossible, its head not being sufficiently broad 
and strong to bear so great a weight, and the height being too considei^ble 
to admit of projecting so large a body to the top. A more impatient 
labourer would desi)air, but not so our insect. A new plan is adopted. 
By a manoeuvre, not easily described, it lifts the stone upon its back, keeps 
it in a steady position by an alternate motion of the segments which com- 
pose that part ; and carefully walking up the ascent with the burthen, 
deposits it on the outside of the margin. When, as occasionally happens, 
tiic stone is round, the labour becomes most difficult and painful. A 
spectator watching the motions oF the ant-lion feels an inexpressible 
interest in its behalf. He sees it with vast exertion elevate the stone, and 
begin its arduous retrograde ascent : at every moment the burthen totters 
to one side or the other : the adroit porter lifts up the segments of its back 
to balance it, and has already nearly reached the top of the pit, when a 
stumble or a jolt mocks all its efforts, and the stone tumbles headlong to 
the bottom. Mortified, but not despairing, the ant-lion returns to the 
charge ; again replaces the stone on its hack ; again ascends the side, and 
artfully avails himself, for a road, of the channel formed by the falling 
stone, again.st the side^ of which he can support his load. This time pos- 
sibly he suocced.s ; or it may be, .is is often the case, the stone again rolls 
down. When thus unfortunate, our little Sisypluis has been seen .v/.r times 
patiently to renew his attempt, and was at last, as such heroic resolution 
deserved, successful. It is only after a series of trials have demon.strated 
the iinpossihilitv of succeeding that our engineer yields to fate, and, quit- 
ting his half-cxeavated pit, begins the formation of another. 

When all obstacles are overcome, and the pit is finished, it presents 
itself as a conical hole rather more than two inches deep, gradually con- 
tracting to a point at the bottom, and about three inches wide at the top.^ 
The ant-lion now' takes its station at the bottom of the pit, and, that its 
grutf appearance may not scare tlic pas.scugers which approach its den. 
covers iLself w ith sand all except the points of its expanded forceps. It is 
not long before an ant on its travels, fearing no harm, steps upon the margin 
of the pit, either accidentally or for the purpose of exploring the dc|)tii 
below. Alas ! its curiosity is tlcarly gratified. The faithless sand slitle^; 
from under its feet ; its struggles but hasten its descent ; and it is pre- 
y 

' The nests of this animal w hich I saw at Fontainebleau (in the pit producinc: the 
fossil named after that place) were scarcel v |^lf the dimensions here given, hut 
they might probably be younger insects. 1 ''ue in a box of s:ind several days, 
in whioli it regularly formed its pit, w’henev^r Obliterated by shaking. Tlie bottom 

the bo.x unfortunately came out as I was upon my return to Knglaiid, and the 
animal w'as killed. 
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cipitated headlong into the jaws of the concealed devourer. Sometimes, 
however, it chances that the ant is able to stop itself midway, and with all 
haste scrambles up again. No sooner does the ant-lion perceive this (for, 
being furnished with six eyes on each side of his head, he is sufficiently 
sharp-sighted), than, shaking off his inactivity, he hastily shovels loads of 
sand upon his head, and vigorously throws them up in quick succession 
upon the escaping insect, which, attacked by such a heavy shower from 
below, and treading on so unstable a path, is almost inevitably carried to 
the bottom. The instant his victim is fairly within reach, the ant-lion 
seizes him between his jaws, which are admirable instruments, at the same 
time hooked for holding, and grooved on the inner side, so as to form 
with the adjoining maxilhe, which move up and down in the groove, a 
tube for sucking, aiul at his leisure extracting all the juices of the body, 
regales upon formic acid. The dry carcass he subsequently jerks out of 
his den, that it may not encumber him in bis future contests, or betray the 

horrid secrets of his prison-house:” and if the sides of the pit have re- 
ceived any damage, he leaves his concealment for awhile to repair it; which 
having done, he resumes his station. 

In this manner in its larva state this insect lives nearly two years, 
during all which time it receives no food but what has been caught through 
the artifice above described. Though all living insects, for I have fed ii 
witli dies, are equally acceptable to it, as the winged tribe can easily take 
flight from its pit should they chance to fall into it, its prey consists chiellv 
of apterous species, of which ants form by far the largest portion, witli 
occasionally an unwary spider or wood-louse. When tlie full period of its 
growth is attained, it retires under the sand ; spins with its anus a silken co- 
coon ; remains a chrysalis a few weeks ; and then breaks fortli a four-winged 
insect, resembling, as before observed, the dragon-fly both in appearance 
and manners, and preying, in like manner, on moths, butterflies, and other 
insects.^ 

The larva of Myrmcleon Formicalco is not the only insect wliich avails 
itself of a trap for obtaining its prey. A plan in most respects similar i-s 
adopted by that of a fly (^Leptis Vernuleo)^ in form somewliat rcsenablin. 
thc common flesh maggot. This also digs a funnel-shaped cavity in Ioosl- 
earth or sand, but deeper in proportion to its wiilth than that o\' ]\L for- 
micalco, and excavated not by regular circles, but by tlirowing oiil tiic 
earth obliquely on all sides. When its trap is finished, it stretches itself 
near the bottom, remaining stiff and without motion like a piece of wood, 
and the last segment bent at an angle with the rest, so as to form a strong 
point of support in the struggles which it often necessarily has with 
vigorous prey. The moment an insect falls into the pitfall, the larva 
writhes itself round it like a serpent, transfixes it with its mandibles, and 
sucks its juices at its case. If the insect escapes, the larva casts above it 
jets of sand with surprising rapidity.^ 

I am, &c. 

1 Reaum. vi. 33.^ — 378. Ronnet, ii. 380. 

® Bonnet, ix. 414. De Geer, vi. 108. 1. 10. 
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HABITATIONS OF INSECTS. 

In forming an estimate of the civilisation and intellectual progress of a 
newly discovered people, we usually pay attention to their buildings, and 
, other proofs of architectural skill. If we find them, like the wretched in- 
habitants of Van Diemen’s Land, without other abodes than natural ca- 
verns or miserable penthouses of bark, we at once regard them as tlie most 
ignorant and unlumianised of their race. If, like the natives of the South 
Sea Isles, they have advanced a step further, and enjoy houses formed of 
timber, thatched with leaves, and furnished with utensils of different kinds, 
we are inclined to place them considerably higher in the scale. When, 
as in the case of ancient Mexico, we discover a nation inhabiting towns, 
containing stone houses, regularly disposed into streets, we do not hesitate 
without other inquiry to decide that it inust have been civilised in no 
ordinary degree. And if it were to chance that some future Park in 
Africa should stumble upon the ruins of a large city, where, in addition to 
these proofs of science, every building was constructed on just geometrical 
and architectural principles ; where the materials were so employed as to 
unite strength wdth lightness, and a confined site so artfully occupied as to 
pbtain spacious symmetrical apartments, we should eagerly inquire into tin? 
history of the inhabitants, and sigh over the remains of a race whose iii- 
telleciLial advances we should infer with certainty were not inferior to 
our own. 

Were w'c by the same test to estimate the sagacity of the different classes 
'f animals, we should, beyond all doubt, assign the highest place to insects, 
which, ill the construction of their habitations, leave all the rest far behind. 
The nests of birds, from the rook’s rude assemblage of sticks to the pensile 
dwellings of the tailor bird, wonderful as they doubtless are, are iiidis- 
putahly ccli})scd by the structures formed by many insects ; and the regular 
villages of the heaver, by far the most sagacious architect amongst qua- 
drupeds, must yield the palm to a wasps’ nest. You will think me here 
guilty of exaggeration, and that, blinded by my attachment to a favourite 
pursuit, I am elevating the little objects, which I wish to recommend to 
your study, to a rank beyond their jiisl^ claim. So far, however, am I 
Irom being conscious of any such prejudice, that I do not hesitate to go 
kirthcr, and^ assert that the pyramids of Egypt, as the work ol‘ man, are 
not more wonderful for their size and solidity than are the structures built 
hy some insects. 

To describe the most remarkable of these is my present object: and 
diut some method may be observed, I shall in this letter describe the 
l‘abitatioiis of insects living in a state of solitude, and built each by a 
^‘nigle architect ; and in a subsequent one. those of insects living in so- 

R 3 
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cieties, buiJt by the united labours of many. The former class may be 
conveniently subdivided into habitations built by the parent insect, not for 
its own use, but for the convenience of its future young ; and those which 
are formed by the insect that inhabits them for its own accommodation. 
To the first I shall now call your attention. 

The solitary insects which construct habitations for their future youn'i 
without any view to their own accommodation, chiefly belong to the order 
llipnenopfera^ and are principally different species of wild bees and wasps. 
Of these the most simple are built by CoUetes^ mccinctay fodiem^ &c. The 
situation which the parent bee chooses, is either the dry earth of a bank, 
or the vacuities of stone walls cemented with earth instead of mortar. 
Having excavated a cylinder about two inches in depth, running usually 
in a horizontal direction, the bee occupies it with three or four ceils about 
half an inch long, and one sixth broad, shaped like a thimblci the end of 
one fitting into the mouth of another! The substance of which these cells 
are formed is two or three layers of a silky membrane, composed of a kind 
of glue secreted by the animal, resembling gold-beater’s leaf, but much 
finer, and so thin and transparent that the colour of an included object 
may be seen through them. As soon as one cell is completed, the bee 
deposits an egg wdthin, and nearly fills it with a [)aste composed of pollen 
and honey ; w'hich having done, she proceeds to form another cell, storing 
it in like iiianner until the whole is finished, wdien she carcfuHy stops up 
the mouth of the orifice with earth. Our countryman Grew seems to 
have found a series of these nests in a singular situation — the middle of 
the pith of an old elder branch — in which they were placed lengthwise 
one after another with a thin boutiilary between each.* 

Cells composed of a similar membranaceous substance, but placed in a 
<liflcrcnt situation, are constructed by Ant/iidinm ma}iwatu)}i,^ This gay 
insect does not excavate holes for their reception, but places them in the 
cavities of old trees, or of any other object that suits its ()urpose* ISir 
Thomas Culluni discovered the nest of one in the inside of the lock of a 
garden-gate, in wliich I have also since twice found them. It should 
seem, however, that such situations would be too cohl for the grubs with- 
out a coating of some non-conducting substance. The parent bee, there- 
fore, after having constructetl the cells, laid an egg in each, and filled them 
with a store of suitable food, plasters them with a covering of vermiforni 
masses, apparently composed of honey and pollen ; and having done this 
aware, long before Count Rumford’s experiments, what materials conduct 
heat most slowly, she attacks the woolly leaves of Stnehys lanuta^ Aw* 
stemmci covomria, and similar plants, and with her mandibles industrioudy 
scrapes off the wool, which with her fore-legs she rolls into a little ball 
and carries to her nest. This wool she sticks upon the plaster that 
covers her cells, and thus closely envelops tliem with a w'arni coating ot 
down, impervious to every change of temperature.^ 

1 Mditta. *. a. K. 

3 Giew’s liuriticB of Gresham College^ 154. Kirby, Moiu Ap, Angl i. 131. 
litta. ♦. a. 

3 Curtis, Brit. Knt. t CL 

J/on. Ap. Angl i. 173. Apis. **. c. 2. «. From later observations I am iru luic i 
) think that tiiese cells juay possibly, as in the case of the humble be6, be iu t 
rrued by the larva previously to becoming a pupa, after having eaten the 
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The bee last described may be said to exercise the trade of a chtkicr. 
Another numerous family would he more properly compared to carpenters, 
boring with incredible labour out of the solid wood long cylindrical tubes, 
and dividing them into various cells. Amongst these, one of the most 
remarkable is Xplocopa ^ vioiacca, a large species, a native of middle and 
southern Europe, distinguished by beautiful wings of a deep violet colour, 
and found commonly in gardens, in the upright putrescent espaliers or 
vine-props of which, and occasionally in the garden seats, doors, and 
window-shutters, she makes her nest. In the beginning of spring, after 
repeated and careful surveys, she fixes upon a. piece of wood suitable for 
her purpose, and with her strong mandibles begins the process of boring. 
First proceeding obliquely downwards, she soon points her course in a 
direction parallel with the sides of the wood, and at length with unwearied 
exertion forms a cylindrical hole or tunnel not less than twelve or fifteen 
inches long and half an inch broad. Sometimes, where the diameter will 
admit' of it, three or four of these pipes, nearly parallel with each other, 
are bored in the same piece. Herculean as this task, which is the labour 
of several days, appears, it is but a small part of what our industrious bee 
cheerfully undertakes. As yet she has completed but the shell of the 
destined habitation of her ofrspring ; each of which, to the number of ten 
or twelve, will require a separate and distinct apartment. How, you will 
ask, is she to form these? With what materials can she construct the 
floors and ceilings ? Why truly God “ doth instruct her to discretion 
and doth teach her.” In excavating her tunnel she has detached a large 
quantity of fibres, wdiich lie on the ground like a heap of saw-dust. Tliis 
.luaterial supplies all her wants. Having deposited an egg at the bottom 
of the cylinder along with the requisite store of pollen and honey, she 
next, at the height of about three quarters of an inch (which is the de[)th 
of each cell), constructs of particles of the saw -dust glued together, and 
also to the sides of the tunnel, what may be called an annular stage or 
scaffolding. When this is sufficiently hardened, its interior edge affords 
support for a second ring of the same materials, and thus the ceiling is 
ugadually formed of these concentric circles, till there remains only a 
small orifice in its centre, which is also closed with a circular mass of 
agglutinated particles of saw-dust. When this partition^, which serves as 
the ceiling of the first cell and the flooring of the second, is finished, it 
is about the thickness of a crown-piece, and e.xhibits the appearance of as 
many concentric circles as the animal has made pauses in her labour. 
One tell being finished, she proceeds to another, which she furnishes and 
completes in the same manner, anil so on until she has divided her 
whole tuimel into ten or twelve apartments. 

Here, if you have followed me in this detail with the interest w'hich 1 
wish it to inspire, a query will suggest itself. It will strike you that such 
a laborious undertaking as the constructing and furnishing these cells 
cannot be the work of one or even of two days. Considering that every 


pollen anti honey with which the parent bee had surrounded it. The vermicular 
^hape, how'ever, of the masses with which the cas>os are surrounded does not seem 
easily recuucileable with this supposition, unless they are considered as the t.'^cre- 
ment of the larva. 

* Apis. ... d. 2. A K. 
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cell requires a store of honey and pollen, not to be collected but with 
long toil, and that a considerable interval must be spent in agglutinating^ 
the floors of each, it will be very obvious to you that the last egg in thu 
last cell must be laid many da} S after the first. We are certain, tlierefore, 
that the first egg will become a grub, and consequently a perfect bee, 
many days before the last. What then becomes of it ? you will ask. It 
is impossible that it should make its escape through eleven superin- 
cumbent cells without destroying the immature tenants ; and it seems 
equally impossible that it should remain patiently in confinement below 
them until they are all disclosed. This dilemma our heaven-taught ar- 
chitect has provided against. With forethought never enough to be 
admired she has not constructed her tunnel with one opening only, but at 
the further end has pierced another orifice, a kind of back door, through 
which the insects produced by the first-laid eggs successively emerge into 
day. In fact, all the young bees, even the uppermost, go out by tin's road ; 
for, by an exquisite instinct, each grub, when about to become a pupa, 
places itself in its cell with its head downwards, and thus is necessitated, 
when arrived at its last state, to pierce its cell in this tlirection. ' 

Cerafina nUnlatpris of Spinola, who has given an interesting account of its 
manners, forms its cell upon the general plan of the bee just described, but, 
more economical of labour, chooses a branch of briar or bramble, in the pith 
of which she excavates a canal about a foot long, and one line, or some- 
times more in diameter, with from eight to twelve cells separated from 
each other by partitions of particles of pith glued together^ ; and from the 
dead sticks of the same plants, in which they had formed their cells in 
similar way, MM. Diifour and Perris have bred in the sandy district 
Lamfes in the south-west of France not fewer than twelve distinct 
of wild hecs and other I/f/menopUray namely, four species of lljp 

of CeralinUy three of Od^iicrtiSy two of Solcnmx^ ami TrypoxyUm 
besides fifteen species of parasitic Hynienoptcra of the genera StcUiJPro'^ 
sopisy Ichneumoriy Chryftisy &c., making in all twenty-seven species of llynien- 
opterous insects obtained from this prolific habitat, for which, too, they were 
indebted for very rare insects, which they had never before met with.' 
Mr. Thwaites has been also very successful in obtaining Hymciioptera from 
this source, havii%g bred from dead bramble sticks found near Bristo’ HyUcm 
annularis and a new species, Ccratmn albilahrix Sp. vynnen K., Oxruia Icucu- 
melamty Ejnpone (evipeSy Cenionus nnico/ory Spilomena TrofftodyteSy a new 
b[)ecies of Trypoxylotiy and an una'^certained one of CladhiSy besides seven 
species of parasitic Hynienoptcra, including Stelis miniitay Chrysis cy/incn, 
Hcdychriim auralum, Cryptiis belloxuSy and three other Ichneuinonida?, in 
all, sixteen species. — Crabro //A/Vz/av, which M. Perris says is parasitic on 
Ilymenoptera residing in brarnblc-sticks Soc. Enl.de France y\\. 407,), 
has been also found in this habitat near Bristol by Thomas Lighton, 

Such are the curious habitations of the carpenter bees and theii 
analogues. Next I shall introduce you to the not less interesting striu - 
tures of another group of bees, which carry on the trade of m/iiows (il/cgry- 
chilc murarki)y building their solid houses solely of artificial stone. The 
first step of the mother bee is to fix upon a proper situation for the future 

* lieaum, vi. 39 — n2. 3Ion. Ap. Amjl. i. 189, Apis, * **, «. 2.^ 

2 Ann, du Mvs. x. 236. 

5 Ann, Soc, £nf. de France y ix. 1 — 53. 
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mansions of her offspring. For this she usually selects an angle, sheltered 
by any projection, on the south side of a stone wall. Her next care is to 
provide materials for the structure. The chief of these is sand, which she 
carefully selects grain by grain from such as contains some mixture of earth. 
These grains she glues together with her viscid saliva into masses the size 
of small shot, and transports by means of her jaws to the site of her castle.^ 
With a number of these masses, which are the artificial stone of which her 
building is to be composed, united by a cement preferable to ours, she first 
forms the basis or foundation of the whole. Next she raises the walls of a 
ceil, which is about an inch in length, and half an inch broad, and, before its 
orifice is closed, in form resembles a thimble. This, after depositing an egg 
and a supply of honey and pollen, she covers in, and then proceeds to the erec- 
tion of a second, which she finishes in the same manner, until the whole num- 
ber, which varies from four to ciglil, is completed. The vacuities betw'een 
the ceils, which are not placed in any regular order, some being parallel to the 
wall, others perpendicular to it, and others inclined to it at diflerent angles, 
this laborious architect fills up with the same material of which the cells 
are composed, and then bestows upon the whole group a common cover- 
ing of coarser grains of sand. The form of the whole nest, which when 
finished is a solid mass of stone so hard as not to be easily penetrated with 
the blade of a knife, is an irregular oblong of the same colour as the sand, 
and to a casual observer more resembling a s[)lash of mud than an artificial 
structure. These bees sometimes are more economical of their labour, and 
repair old nests, for the possession of which they have very desperate com- 
bats. One would have supposed that the inhabitants of a castle so fortified 
might defy the attacks of every insect marauder. Yet an Iclineiimon and 
a beetle (C/c’miW7y>Mi/7UA) both contrive to iiitroduce their eggs into the 
cells, and the larva? proceeding from them devour their inhabitants. * 

Other bees of the same group with that last described use difierent 
materials in the construction of their nests. Some employ fine earth made 
into a kind of mortar with gluten. Another (Osvna^ curu/cscois), as we 
learn from I)e Geer, forms its nest of argillaceous earth mixed w ith chalk, 
upon stone wails, and sometimes probably nidificates in chalk pits. O. 
hicornisj according to Reaumur, selects the hollows of large stones for the 
site of its dwelling ; but in England .seems to prefer rotten po.sts and 
palings, ill wdiich it bores upwards, and then forms the partitions of its cells 
of clay and sand glued together. One species of this genus (O. gal/uruni) 
saves itself trouble by placing its cells in an abandoned gall of the oak, and 

■ Keauniur plausibly supposes that it has been from observing this bee thus 
loaded that the talc mentioned by Aristotle, and Pliny, of the hive-bee’s ballasting 
itseii' with a bit of stone previously to living home in a high wind, has arisen. 

* Keaum. vi. bT—SS. Mon. Ap. AmjL i. 179. According to M. (Joureaii, Koaumur 
and succeeding entomologists have always confounded under Megachile mnraria two 
very distinct species. The lirst, whii h he considers the trvio one. constructs its nest 
in April, ~ selecting the exposeil surface of a rock, stone, or wall (not an angle), 
and preferryg solitary places distant both from the noi.se of the abode of man and 
horn the habitations of its own tribe; whereas the other, which does not begin its 
nest till the end of May or beginning of .June, always plaees it in the angle of some 
wall or pilaster, Sec. of a building, seeming to prefer inhabited houses and to be near 
others of its species, close to whose nests it ofton places its own. (^Ann, Soc, Lnt. 
(le France^ ix. 118.) 

® ApU. *♦. c. 2. a. E« 
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others select, with the like object, empty snail-shells.' One remarkable 
peculiarity of some of these insects is, that they conceal the place where 
their cells are situated with some extraneous material. ■ Thus O. gallarum 
hides the galls it has adopted by glueing round them oak leaves, and a 
species which M. Goureaii conceives to be O. bicolor employed a whole day 
in -arranging over the mouth (as he supposes) of its cell pieces of grass 
about two inches long, in a conical or tent-like form* : and that this species 
employs this material for some purpose connected with its nest is confirmed 
by Mr. Thwaites, w6o observed a femalft for a considerable time fetching 
similar pieces of grass, and laying them over a snail-shell, where he had 
every reason to believe she had formed her cells. Unfortunately neither 
M. Goureau nor Mr. Thwaites could pursue their observations, not having 
been able the following day to find any trace of the labours they had ob- 
served on that preceding. ’ 

The works thus far described require in general less genius than labour 
and patience : but it is far otherwise with the nests of the last tribe of arti- 
ficers amongst wild bees, to which I shall advert — the hangers of ta[)estrv’, 
or upholsterers — those which line the holes excavated in the earth for the 
reception of their young with an elegant coating of flow’crs or of leaves. 
Amongst the most interesting of these i.s ]\Tegfichile^ Papaveris, a species 
whose manners have been admirably described by Reaumur. This little 
bee, as though fascinated with the colour most attractive to our eyes, in- 
variably chooses for the hangings of her apartments the most brilliant 
scarlet, selecting for its material the petals of the wild poppy, which she 
dcxtcTously cuts into the proper form. Her first process is to excavate in 
some pathway a burrow, cylindrical at the entrance, but swelled out below 
to the depth of about three inehes. Having polished the walls of this little 
apartment, she next flics to a neighbouring field, cuts out oval portions of 
the flowers of pof^pies, seizes them between her legs and returns with them 
to her cell ; and though separated from the wrinkled petal of a half- 
expanded flower, she knows how to straiuhteu their folds, and, if toobrge, 
to fit them for her purpose by cutting oft’ the superfluous parts. Beginning 
at the bottom, she overlays the walls of her mansion with this brilliant 
tapestry, extending it also on the surface of the ground round the margin 
of the orifice. The bottom is rendered warm by three or four coats, and 
the sides have never less than two. The little upholsterer, having com- 
pleted the hangings of her apartment, next fills it with pollen and honev to 
the height of about lialf an inch ; then, after committing an egg to it, 
wraps over the poppy lining so that even the roof may he of this material, 
and lastly closes its moulfi with a small hillock of earth.'* The great dcptli 
of the cell compared with the space which the single egg and ^he accom- 
panying food deposited in it occupy deserves [larticular notice. This is not 
more than half an inch at the bottom, the remaining two inches and a halt 
being subsequently filled with earth. — When you next favour mo with a 
visit, I can sliow you the cells of this interesting insect, as yet unknown to 
British entomologists, for which I am indebted to the kindness of M. 
LatreillCi who first scientifically described tlie species.® 

Megachile ccntuncularis^ M. Willughbwlla, and other species of the same 

^ Westwood, Mod. Class, of Ins. \\. 274. 

* Ann. Soc.:]S^t. de France, ix. 123. ^ Apis. * ♦. c. 2. a. K. ^ 

4 Reaiiii>*4lR|p39—- 14s 5 j^atr. Hist. Nat det FourmU, 
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family, like the preceding, cover the walls of their cells with a coating of 
leaves, but are content with a more sober colour, generally selecting for 
their hangings the leaves of trees, especially of the rose, whence they have 
been known by the name of the kaf-cutler bees. They differ also from 
il/. Papaveris in excavating longer burrows, and filling them with several 
thimble-shaped cells composed of portions of leaves so curiously convo- 
luted, that, if we were ignorant in what school they have been taught to 
construct them, we should never credit their being the work of an insect. 
Their entertaining history, so long ago as 1670, attracted the attention of 
our countrymen Ra}', Ijistcr, Willughby, and 8ir Edward King ; but 
we are indebted for the most complete account of their procedures to 
Reaumur. 

The mother-bee first excavates a cylindrical hole eight or ten inches 
long, in a liorizontal direction, either in the ground or in the trunk of a 
rotten willow-tree, or occasionally in other decaying wood. This cavity 
she fills with six or seven cells wholly composed of portions of leaf, of the 
shape of a thimble, the convex end of one closely fitting into the open end 
of another. Her first process is to form the exterior coating, which is com- 
posed of three or four pieces of larger dimensions than the rest, and of an 
oval form. The second coating is formed of portions of equal size, narrow at 
one end, but gradually widening towards the other, where the width equals 
half the length. One side of these |)ieces is the serrate margin of the leaf 
I'roni which it was taken, which, as the pieces are made to lap one over the 
other, is kept on the outside, and that which has been cut within. The 
little aninial now forms a third coating of similar materials, the middle of 
which, as the most skilful workman would do in similar circumstances, 
she [)laccs over the margins of those that form the first tube, thus covering 
and strengthening the junctures. Repeating the same process, she gives a 
fourth aiul sometimes a fifth coating to her nest, taking care, at the closed 
end or narrow extremity of the cell, to bend the leaves so as to form a 
convex termination. Having thus finished a cell, her next liiisincss is to 
fill it to within half a line of tlic orifice with a rose-coloured conserve com- 
pose<l of honey and pollen, usually collected fnmi the flowers of thistles ; 
and then having deposited her egg, she closes the orifice with three pieces 
of leaf so exactly circular, that a pair of compasses could not define 
their margin with more truth ; and coinciding so precisely with the walls of 
the cell, as to he retained in their situation merely by the nicety of their 
aduptatiop. After this covering is fitted in, there remains still a concavity 
which receives the convex end of the succeeding cell ; and in this manner 
the indefatigable little animal proceeds until she has completed the six 
or seven cells which compose her cylinder. 

The process which, one of these bees employs in cutting the pieces of 
leaf that compose her nest is worthy of attention. Nothing can be more 
expeditious : she is not longer about it than we should he with a pair of 
scissors. A fter hovering for some moments over a rose-bush, as if to recon- 
noitre the ground, the bee alights upon the leaf which she has selected, usually 
taking her station upon its edge, so that the margin passes between her 
legs. With her strong mandibles she cuts without intermission in a curve 
line, so as to detach a triangular portion. When this hangs by the last 
fibre, lest its weight should carry her to the ground, she balances her 
Hula wings for flight, and the very moment it parts from the leaf flies ofl' 
with it in triumph ; the detached portion remaining bent between her legs 
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in a direction perpendicular to her body. Thus, without rule or compasses 
do these diminutive creatures mete out the materials of their work into 
portions of an ellipse, into ovals or circles, accurately accommodating the 
dimensions of the several pieces of each figure to each other. What other 
architect could carry impressed upon the tablet of his memory the entiic 
idea of the edifice which he has to erect, and, destitute of square or plumb- 
line, cut out his materials in their exact dimensions without making a 
single mistake ? Yet this is what our little bee invariably does. So far 
are human art and reason excelled by the teaching of the Almighty.^ 
Other insects besides bees construct habitations of different kinds for 
their young, as various species of burrowing wasps (Fossures), Geoiriipcs, 
&c., which deposit their eggs in cylindrical excavations that become the 
abode of the future larvm. In the procedures of most of these, nothing 
worth particularising occurs ; but one species, called by Ke^umur the 
mason-wasp (Odt/nerus mumrius), referred to in a former letter, w'orks 
upon so singular a plan, that it would be improper to pass it over in silence, 
especially as these nests may be found in this country in most sandy banks 
exposed to the sun. This insect bores a cylindrical cavity from two to 
three inches deep, in hard sand which its mandibles alone would be 
scarcely capable of penetrating, were it not provided with a slightly gluti. 
nous liquor which it pours out of its mouth, that, like the vinegar with 
which Hannibal softened the Alps, acts upon the cement of the sand, and 
renders the separation of the grains easy to the double pickaxe with which 
our little pioneer is furnished. But the most remarkable circumstance is 
the mode in which it disposes of the excavated materials. Instead of throw- 
ing them at random on a heap, it carefully forms them into little oblong 
pellets, and arranges them round the entrance of the hole so as to form a 
tunnel, which, M’hen the excavation is completed, is often not less than 
two or three inches in length. For the greater part of its height this tun- 
nel is upright, but towards the top it bends into a curve, always, however, 
retaining its cylindrical form. The little masses are so attached each 
other in this cylinder as to leave numerous vacuities between them, which 
give it the appearance of fihigrcc-work. You will readily divine that the 
excavated hole is intended for the reception of an egg, but for what pur- 
pose the external tunnel is meant is not so apparent. One use, and perhaps 
the most important, would seem to be to prevent the incursions of the 
artful Ichneumous, CV/ry.s?V/d?, &c., wftich arc ever on the watch to hasinuatc 
their parasitic young into the nests of other insects : it may rchfier their 
access to the nest more difficult ; they may dread to enter into so long 
and dark a defile. 1 have seen, however, more than once a Chrym come 
out of these tunnels. That its use is only temporary is plain from the 
circumstance that the insect employs the whole fabric, when its egg is laid 
and store of food procured, in filling up the remaining vacuity of the hole; 
taking down the pellets, which are very conveniently at hand, and placing 
them in it until the entrance is filled.^ — Latrtrille informs us that a nearly 
similar tunnel, hut composed of grains of earth, is built at the entrance ol 
its cell by a bee of his family of piomu rs,^ 

The habitations hitherto described are used simply as ain abode for the 
future larva springing from the egg deposited in them by the parent female, 
and as a storehouse for its food ; but i;i another class of insect habitation!) 

1 Reaunou tI. 971 — 24. Mon. Ap. Angl. i. 157. Apis. r. 2. 

2 Keaura^ vL 251—257. t. xxvi. f. 1. ». Latr. Founnist 'll '• 
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he house itself serves both for the protection of the occupant and also for 
ts subsistence, the larva eating the inner portion of its very walls. 

This is the case with the habitations constructed for their future larvae 
y the beautiful weevils or long-snouted beetles of the genera Rhynchitcs^ 
[tlclabuSy and Apodertis, which consist of the whole, or more commonly a 
lart, of a leaf of the tree on which they are to feed, rolled up with great 
rt by the mother into a sort of cylinder sometimes resembling. a liUle 
orn, and at others a wallet more or less elongated, thus giving a singular 
ppearance to the leaves so treated, which, while their basal portion re- 
ains its usual form, have their extremities metamorphosed into these odd- 
[)oking appendages. A very interesting description of the mode in which 
hese nests are constructed has been lately given by M. Huber of Geneva 
I'ho has detailed the procedures of Rhynchites Racchus with the leaves 
if the vine, of R. Popuii with those of the poplar, of R. Betulce with 
hose of the beech and birch, of Apodcrus Coryli with those of the 
lazel, and of Attclnhus Currulkmoides with those of the oak, of which last, 
is more fully described by M. Ooiireaii, I will give you a short account. 
The female having deposited a single egg, which adheres by its natural 
;luten, near the mid-rib of the end of the upper side of the leaf she has 
lelectcd, passes to the under surface, and slightly but repeatedly gnaws 
vith her small jaws both the mid-rib and epidermis in every part until 
)oth are rendered perfectly pliable. If the leaf be a small one, she treats 
he whole of it in this way and rolls up the wliolc ; if a large one, she thus 
ircpares only about one-third or one-half of it, and cuts it across, all except 
he mid-rib, with her jaws at the proj)er point, so as to leave a sufficient 
extent of pliable leaf for her operations. Her next business is to roll up 
:his terminal portion of the leaf, in effecting which she thus proceeds. 
First she folds it together longitudinally so as to cover her egg, the mid- 
ib forming one edge of the folded part, and its marginal serraturcs the 
other. Next she places herself at a right angle with the mid-rib, towards 
which her tail is directed while her head points to the serraturcs ; and fix- 
ing the claws of her two hind left legs into the leaf, she employs those of 
die two hind right legs to pull the point of it toward her ; ami by a repe- 
tition of these manaaivTcs, not easily dcscrilied, she at last succeeds in 
rolling the whole into a little cylinder having at one end the mid-rib w hose 
spirals there, resemble those of the main-spring of a watch, and at the 
other, which is of a less regular shape, the serraturcs of the leaf, so pushed 
in by means of her trunk and fore-legs as to retain the whole in its cylin- 
drical form. The larva proceeding from the egg thus deposited towards 
thf' end of May is hatched early in June, and never quits the habitatio’s 
which its provident and truly iaborious mother (for each egg requires its 
separate leaf and the long process above described) has prepared for it, 
eating in succession the different rolls of its cylinder, till it has attained its 
lull growth.* 

Under this head, too, may be most conveniently arranged tlie very sin- 
gular luibit^itions of the larvae of the Linnean genus the gall-fly, 

though they can with no propriety be said to be constructed by the mother, 
who, provided with an instrument as potent as an enchanter’s wand, has 

^ Mt'mnres de la Social J de Physique, et (Tllistoire Naturelle de Ceneve, viii. 2me 
partie, 1839, quoteil by M. Goureau, ^4nn. Soc, EnL tU France^ x. 21. 

Ann. Soc. Ent. (le France^ x. 21 —27. 
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but to pierce the site of the foundation, and commodious apartments, as if 
bv magic, spring up and surround the germ of her future cfescendants. I 
allude tQ those vegetable excrescences termed galls^ some of which ns 
sembling beautiful berries and others apples, you must have frequently 
observed on the leaves of the oak, and of which one species, the Aleppo 
gall, as 1 have before noticed, is of such importance in the ingenious art 
“ dc peiiidrc la jxiroh et de parJer aux yeux'' All these tumours owe their 
origin to the deposition of an egg in the substance out of which they 
grow. This egg, too small almost for perception, the parent* insect, a littfc 
four-winged fly, introduces into a puncture made by hei^ curious spiral 
sting, and in a few hours it becomes surrounded with a fleshy chamber, 
which not only serves its young for shelter and dcfence^'but :a)sd, like 
those habitations last described, for food ; the future little, heetatt feeding 
upon its interior and there undergoing its metamorphosis. Nothing can 
be more varied than these habitations. Some arc of a glol^Iar form, a 
bright red colour, and smooth fleshy consistence, resemh^]^ j^iitifil 
fruits, for which, indeed, as you have before been told, they^ilMi||||en in 
the Levant: others, beset with spines or clothed with hair, are' tjb* much 
like seed-vessels, that an eminent modern chemist has contencled re- 
specting the Aleppo gall that it is actually a capsule.* Some are exactly 
round ; othe’*s like little mushrooms ; others resemble artichokes ; while 
others again might be taken for flowers ; in short, they are of a hundrel 
diflerent forms, and of all sizes from that of a pin’s head to that of a 
walnut. Nor b their situation on the plant less diversified. 8ome arc 
found upon the leaf itself ; others upon the foot-stalks only ; others upo 
the roots, and others upon the buds.^ Some of thorn cause the branchc 
upon which they grow to shoot out into such singular forms, that tli 
plants producing them were esteemed by the old botanists distinct specie 
Of this kind is tlie Rosc-willoiVy which old Gerard figures and deswnbes a 

not only making a gallant shew, but also yeeltling a most cooling aire ii 
the heat of summer, being set up in houses for the decking of the same 
This willow is nothing more than one of the common sfrecies, whose twii:* 
in consequence of the deposition of the egg of a Cynips in their summit,' 
there shoot out into numerous leaves totally different in shape irom tin 
other. leaves of the tree, and arranged not much unlike those oomposin: 
the flower of a rose, adhering to the stem even after the oth^' fall of! 
Sir James Smith mentions a similar lusiis on the Provence will^MIVa, vvhicl 
at first he took for a tufted lichen.^ From the same cause tBa twigs 0 
the common wild rose often shoot out into a beautiful tuft ofl. numeron 
reddish moss-like fibres wholly dissimilar from the leaves of the [rlaiU 
doenu?d by the old naturalists a very valuable medical sul)stance,to ^^hic! 
they erroneously gave the name of Bcdegiiar. None of th^e variationf 
is accidental or common to several of the tribe, but each peculiar to tin 
galls formed by a single and distinct species of Cynips, 

The Poma Sodomilicay mala insami, or ap|)les of the Dead Sea, hcautihi' 
to the eye, but filling the mouth with bitter ashes if tasted, whose exist- 

1 Aikin’s Dictionary of Chemistryy i. 455. Wli.it have probably been taken b' 
Mr. Aikin for “ kernels,” in the imperforated nuts, are the cocoons of the inhabitants 
of these galls in the pupa state, which often extremely resemble the seeds of <> 
capsule, as Kenumur (in. 42i).) has remarked. 

* Beaunu ili. 417, &c. 3 Jutrod, to Botany^ 340. 
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ence, though mentioned by Tacitus, Strabo, and Josephus, has been 
questioned by Kiland, Maundrell, and Shaw, and respecting which nu- 
merous contradictory and erroneous opinions by more recent authors 
have been collected by Mr. Conder in his Modern Traveller, have at length 
had their true history developed bv the late venerable vice-president of 
the Linnean Society, A. B. Lambert, Esq.^, Walter Elliot, Esq., and 
.1. O. Westwood, 'Esq.* From their combined observations, it has been 
ascertained that the Poma Sodomilica are actual galls, two inches long and 
an inch and a half in diameter, of a beautiful rich glossy purplish red ex- 
teriorly, and filled with an intensely bitter, porous, and easily pulverised 
substance, surrounding the insect {Cynips insann Westwood), which has 
given birth to, them, and were found by Mr. Elliot growing on various 
species of dwarf oaks beyond the Jordan and in the Troad, to the twigs of 
which Mr. Westwood remarks they are altacheil in a curious manner, 
unlike what lie has seen in any other galls, the narrow end “rising 
upwards on each side and bending inwards, so as to clasp the extremity 
of the twig somewhat like a pair of wide and curved nippers.” 

How the mere insertion of an egg into the substance of a leaf or tw ig, 
even if accompanied, as some imagine, by a peculiar fluid, should cause 
the growth of such singular protuberances around it, philosophers arc as 
little able to explain as why the insertion of a particle of variolous matter 
into a child’s arm should cover it with pustules of anall pox. In both 
cases the elfcets seem to proceed from some action of the foreign sul - 
stance upon the secreting vessels of the animal or vegetable : but of the 
nature of this action we know nothing. Thus much is ascertained by the 
observations of Kcaumur and Malpighi — rthat the production of the gall, 
which, however large, attains its full size in a day or two^, is caused by 
tli'^ egg or some acconipanying fluid ; not by the larva, whicli does not 
;i]>poar until the gall is fully formed ♦ : that the galls which spring from 
/tYU'c.v almost constantly take their origin from nerves ^ ; and that the egg, 
at the same time that it causes the growth of the gall, itself derives 
siourishincnt from the substance that surrounds it, hccoming considerably 
larger before it is hatched than it was wdien first deposited.^ \Vhcn che- 
mically analysetl, galls arc found to contain only the same (irinciplcs as the 
plant from which they spring, but in a more concentratcil state. 

No [iroductions of nature seem to have puzzled the ancient philo- 
sophers more than galls. The commentator on Dioscorides, iMathiolus, 
who agreeably to the doctrine of those da> s ascribed their origin to spon- 
taneous generation, gravely informs us that weighty prognostications as 
to the events of the ensuing \ear may be deduced from ascertaining 
whether they contain spiders, worms, or flics. Other philosophers, who 
kiiew that, except by rare iicciilent, no other animals are to be found in 
j-ralls besides grubs of diflerent kinds, which they rationally conceived to 
spring from eggs, were cliiefly at a loss to account for the conveyance oi' 
these eggs into the middle of ii substance in which they could find ni> 
J’xternal orifice. They therefore inferred tliat they were the eggs of 
insects deposited in the earth, which bad been drawn up by the roots of 
trees along with the sap, and after passing through different vessels hail 


^ lAnn. Trans, xvii. 445. 
* livuuni. iii. 474. 

® Ibid. 501. 


2 Trans. Ent. Soc. Lond. il 
4 Ibid. 479. 

» Ibid. 479. 
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stopped, some in the leaves, other in the twig:s, and had there hatchet 
and produced galls I Redi’s solution of the difficulty was even more ex 
traordinary. This philosopher, who had so triumphantly combated tht 
absurdities of spontaneous generation, fell himself into greater. Noi 
having been able to witness the deposition of eggs by the parent flies ir 
the plants that produce galls, he took it for granted that the grubs wliicl 
he founil within them could not spring from eggs : and he was equally 
unwilling to admit their origin from spontaneous generation, — an ad. 
mission which w'ould have been fatal to nis own most brilliant discoveries 
He therefore cut the knot, by supposing that to the same vegetative soui 
by which fruits and plants are produced is committed the charge ol 
creating the larvae found in galls ! ^ An instance truly humiliating how 
little we can infer, from a man’s just ideas on one point, ^that he will not 
be guilty of the most pitiable absurdity on another ! 

Though by far the greater part of the vegetable excrescences termed 
galls are caused by insects of the genus Cynlps^ they do not always on- 
ginate from this tribe. Some are produced by wHjevils of different genera 
and species. Thus those on the roots of kedlock {Shiapis arvensis) I 
have ascertained to be inhabited by the larvae of Xedyus contractus and 
assimUis. From the knob-like galls on turnips, called in some places the 
amhurip I have bred another of these weevils {Curcidio pleurostigrua ]Mur^h., 
/{ynchec fms suicicoHB (j'yW.) and I have, little doubt that the same insects, 
or species allied to tlicm, cause the clubbing of the roots of cabbages.- It 
seems to be a beetle of the same family that is figured by Reaumur® as 
causing the galls on the leaves of the lime-tree. Mr. Westwood has 
traced the transformations of a minute species of Bfdaninus^ which rcsiilcs 
in the large and fleshy galls on the leaves of willows, occasionally in com- 
pany with the larvie of Kcmfdus intercus; Bouche has also described the 
larva of B<damnus salicivorus Schon., which is found in tlie galls on the 
leaves of Salix viteUhiaj and that of Gynincxtron viUosulus^ wliich lives in a 
gall formed on Veronica bcccabunga. According to Ilammerschinidt C/coi'iix 
ajfinis also resides in galls upon the roots of Sinajtis arvensis y C/couus Li- 
naria: in galls at the roots of Antirrhinum LinaritCy and Baris cccndrsccm k 
the stems of Reseda lutcay all in their larva state ^ ; and Mr. 1 Vn is has 
obtained an Apion (A. idicicola P.) from galls on the young branches of 
Ulcr nanus-\ an interesting fact, as proving, with a similar one observed 
by Mr. Westwood as to Apio7i Hadiolum which he found undergoing its 
transformations in the stem» of the hollyhock®, that all the species of this 
genus do not pass their larva state in the interior of seeds as most of then) 
do. Other galls owe their origin to moths as those resembling a nutnug 

1 De InsectiSf 23.3, &c. ^ ^ 

2 Mr. VVest\voo<l informs u.s that he has not detected any other larva? in the clnl) 
at the roots of cabbages than those of a species of Mmeufa: {Anthomyia hrassica < 
and which had evidently been produced from eggs laid in crevices of the uircauv 
formed clubs. 

5 Reaum. iii. t. 38. f. 2, 3. 

♦ Boucln? Naturyesrhy &c. and Hammerschmidt Ohnerv. Physiol. Pathol, de Pi(> 
Gallarum OrtUy quoted in VVe.stwood’s Modem Chtssif. i. .342. I have some m 
picion that a little weevil, Leiosoma ovatuhiypf wliich I fonn<l ten or twelve only in 
the spring of 18 12, near Bristol, under the le^ave.s of Ranunculus Indhosusy whi» I' ' 
had pierced wdth numerous holes, may reside in the larv'a state in galls on th*; n " - 
of this plant. 

* Ann. Soc. Ent, de France^ ix. 90. ® Westwood, ubi supra^ i. 
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which Reaurnur received from Cyf)rus^ ; and others again to two-wingcd 
flics, as the woody galls of the thistle caused by Tryjicla Cardid"^^ and 
the cottony galls found on ground ivy, wild thyme, &c., as well as a very 
singular one on the juniper resembling a flower, described by De Geer^ 
all which arc the work of minute gall-gnats {Cecidowy'icE Latr.). Some of 
these last convert even the flowers of plants into a kind of galls, as l\ Loti 
of Do (ieer'*, which inhabits the blossoms of Loins corniculatus ; and one 
which I have myself observed to render the flowers of Erysimum Earharca 
like a hop blossom. A similar monstrous appearance is communicated to 
the flowers of Tcucrium supmum by a little lield-bug, Tbi[;is Tuci'ii of 
Host and to another plant of the same genus by one of the same tribe 
described by Reaumur.® In these two last instances, however, the habita- 
tions do not seem strictly entitled to the appellation of galls, as they ori- 
ginate not from the egg, but from the larva, which, in the operation of 
extracting the sap, in some way imparts a morbid action to the juices, 
causing tlie flower to expand unnaturally ; and the same remark is appli- 
cable to the gall-like swellings formed by many Aphides, as A. PisiacicE^ 
which causes the leaves of diflerent species of Pistacia to expand into red 
finger-like cavities ; A, Abictk^ which converts the buds or young shoots 
of the fir into a very beautiful gall, somewhat resembling a fir-cone, or a 
pine-apple in miniature ; and A. BursaruCy which with its brood inhabits 
angular utriculi on the leaf-stalk of the black poplar, mumbers of which I 
have observed on those trees by the road-side 1‘rom Hull to Cottingham. 
The majority of galls are what entomologists have denominated monotha- 
lainous, or consisting of only one chamber or cell ; but some are polytha- 
lamoiis, or consisting of several. 

Among the more remarkable galls are those so mncli resembling minute 
fiingi ns to have been actually described as such ; as Svlcrolium fasciculatiim 
Scliiirnaclier, which is a common gall on oak leaves; and the Bev. M. J. 
Jjei keley lias given an account of a similar one fbund by W. 8. MacLeay, 
Esq., in Cuba, on the leaf of a plant of the order Ocftuacccey which on a 
cursory examination was regarded by some of oiir first botanists as an 
epiphytous fungus, but proved on dissection to be a true gall, and distin- 
guished from all previously known by its very curious operculum or lid, 
evidently meant for the more ready egress of the occupant (which has not 
yet been ascertained) in its perfect state.^ 

Having tlnis described the most remarkable of the habitations constructed 
by the parent insects for the accommodation of their future young, I pro- 
ceed to the second kind mentioned ; namely, those which are formed by 
the insect itself for its own use. These may be again subdivided into 
such as are the work of the insects in their larva state ; and such as are 
formed by perfect insects. 

Many larvic of all orders nectl no other habitations than the boles wdiich 
they form in seeking for, or eating, the substances upon w hich they fctul. 
Of this dcM ription arc the majority of subterranean larvic, and those 
which feed^on wood; as the Bosfricin or labyrinth beetles; \\\e Anohia, 
which excavate the little circular holes frequently met with in ancient fiir- 

* De (leer, vi. 409 
5 Jnoquin Collect, ii. 1?.).). 

” Trans, Linn. Soc, xviii. a7G. 


^ Rcaum. iii. *118. 
^ Ibid. vi. 421. 

® Rvaum. iii, 427, 


2 Ibid. 455. 
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niture and the wood-work 6f old houses ; and many larvae of other orders 
particularly Lepkloptera, One of these last, the larva of Cossus Ugnipcnla 
differs from its congeners in fabricating for its residence during winter 
a habitation of pieces of wood lined with fine silk.' Under this division, 
too, conic the singular habitations of the subcutaneous larva*, so calle»l 
from the circumstance 6f their feeding upon the parenchyma incliuled 
between the upper and under cuticles of the leaves of plants, between 
which, though the whole leaf is often not thicker than a sheet of writini;- 
paper, they find at once food and lodging. You must have been at 
some time struck by certain white zigzag or labyrinth-like lines on the 
loaves of the dandelion, bramble, and numerous other plants : the next 
time you meet with one of them, if you hold it up to the light you will 
perceive that the colour of these lines is owing to the pulpy substance of 
the leaf having there been removed ; and at the further end you will pro- 
bably remark a dark-coloured speck, which, when earefully extricated from 
its covering, you will find to be the little miner of the tortuous gallericr, 
which you are admiring. Some of these minute larvce, to which the paren* 
chyma of a leaf is a vast country, requiring several weeks to be traversal 
by the slow process of mining which they adopt — that of eating the exca- 
vated materials as they proceed — are transformed into beetles (Ciomm 
thapsk &c.) ; others into Hies ; and a still greater number into very iniruiie 
moths, as Hcribcin Clcrkclla, &c> Many of these last are little miracles of 
nature, which has lavished on them the most splendid tints tastefully 
combined with gold, silver, and pearl, so that, were they but formed upoii 
a larger scale, tiiey w'ould far eclipse all other animals in richness of deco- 
ration. 

Another tribe of larva?, not very numerous, content themselves for their 
habitations with simple holes, into which they retire occasionally; Many | 
of these are merely cylindrical burrows iii the ground, as those formed by ! 
the larva* of field-crickets, Ciciiulela*, and K[)hemera. But the larvae of 
the very remarkable Icpidopteroiis genus {Npctcrobiiis of Mr. MacLeay) 
before alliulctl to, excavate for themselves dwellings of a more artificial con- 
struction ; forming cylindrical holes in the trees of New Holland, particu- 
larly the different species of Bankaia, to which they arc very destructive, 
and deleiuling the entrance against the attacks of the Manies and other 
carnivorous insects by a sort of trap-door composed of silk interwoven 
with leaves and i)ieces of excrement, securely fastened at the up()er.cml. 
but left loose at the lower for the free passage of the occupant. Tlii^ 
abode they regularly (juit at sunset, for the j)urpose of laying in a store o: 
the leaves on which they feed. These they ilrag by one at a time into 
their cell until the approach of light, when they retreat precipitately into 
it, and there remain closely sedtided the whole day, enjoying the booty 
which their nocturnal range has provided. One species lifts up the loos * 
end of its door by its tail, and enters backward, dragging after it a Icafot 
Bankmi serrata^ which it holds by the foot-stalk.* ^ 

A third description of larvae, chiefly of the tw’o Icpidopteroiis tribes d 
Torlricidcc and Tmcidte, form into convenient habitations the leaves of tli'’ 
plants on which they feed. Some of these merely connect together with 
a few silken threads several leaves so tis to form an irregular packet, in the 

^ Lyoiiet, AnnL of Coss. 9. 

^ Levvin’s Pjvdromus Bntom. p. 8. 
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centre of which the little hermit lives- Others confine themselves to a 
fc;ingle leaf, of which they simply fold one part over the other. A thinl 
description form and inhabit a sort of roll, by some species made cylindri- 
cal, by others conical, resembling the papers into which grocers put their 
sugar, and as accurately constructed ; only there is an- opening left at the 
smaller extremity for the egress of the insect in case of need. If you 
were to see one of these rolls, yon would immediately ask by what mecha- 
nism it could possibly be made — how an insect without fingers could con- 
trive to bend a leaf into a roll, and to keep it in that form until fastened 
with the silk which holds it together ? The following is the operation. 
The little caterpillar first fixes a series of silken cables from one side of 
the leaf to the other. She next pulls at these cables with her feet ; and 
when she has forced the sides to approach, she fadcnit them together with 
shorter threads of silk. If the insect finds that one of the larger nerves of 
the leaf is so strong as to resist her efforts, she weakens it by gnawing it 
here and there half through. What engineer could act more sagaciously V 
To form one of the conical or horn-shaped rolls, which are not composed 
of a whole leaf, but of a long triangular portion cut out of the edge, some 
other manoeuvres arc requisite. Placing herself upon the leaf, the cater- 
pillar cuts out w'ith her jaws the piece which is to compose her roll. She 
docs not, however, entirely detach it: it would then want a base- She 
detaches that part only which is to form the contour of the horn. This 
portion is a triangular strap, w hich she rolls as she cuts. When the body 
of the horn is finished, as it is intended to be fixed upon the leaf in nearly 
an upright position, it is necessary to elevate it. To effect this, she pro- 
ceeds as wc should with an inclined obelisk. kSIic attaches threads or little 
cables towards the point of the pyramid, and raises it by the weight of her 
body.^ 

A still greater degree of dexterity is manifested in fabricating the habi- 
tations ol' the larvaj of some other moths which feed on the leaves of the 
rose-tree, appl(% elm, and oak, on the under siile of which they may in 
summer bt often found. These form an oblong cavity in the interior of a 
leaf by eating the parenchyma between the tw'O membranes composing its 
upper and under siile, wliich, after having detached them from the surround- 
ing portion, it joins with silk so artfully that the scams are scarcely dis- 
coveraldi* even w ith a lens, so as to compose a case or horn, cylindrical in 
the middle, its anterior orifice circular, its posterior triangular. Were this 
dwelling cylindrical in every part, the form of the two pieces that compose 
it would be very simjile ; but the different shape of the two ends renders 
It accessary that each side should have peculiar and dissimilar curvatures ; 
and Ueanmur assures us that these are as complex and difficnlt to imitate 
as the contours of the pieces of cloth that compose the back of a coat. 
Some of this tribe, whose proceetlings 1 bad the pleasure of witness- 
ing a short time since ii[)on the alders in the Hull Botanic Garden, more 
ingcnioi;s than their brethren, and willing to save the labour of sewing up 
twa) seams in their dwelling, insinuate themselves near the edge of a leaf 
instead of in its middle. Here they form their excavation, mining into the 
very vrnialiircs between the two surfaeo. v)f the leaf, which, being joined 
together at the edge, there form one seam of the case, and from their deii- 
tated figure give it a very singular appearance, not unlike that of some 


1 Bonnet, ix. 188. 
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fishes which have fins upon their backs. The opposite side they arc ncccs. 
sarily forced to cut and sew up ; but even in this operation they show an 
ingenuity and contrivance worthy of admiration. The moths which cut out 
their suit from the middle of the leaf wholly detach the two surfaces tluit 
cdhipose it before they proceed to join them together ; tlie serrated incisions 
made by their teeth, whicli, if they do not cut as fast, in this respect arc 
more effective than any scissors, interlacing each other so as to support 
the separated portions until they are properly Joined. But it is obvious that 
this process cannot be followed by those moths which cut out their house 
from the edge of a leaf. If these were to detach the inner side before tlicv 
had joined the two pieces together, the builder as well as his dwellirnj 
would inevitably fall. They thoreforc, before making any incision, pru- 
dently run (as a sempstress would call it) loosely together in distant points 
the two membranes on that side. Then putting out their heads they cut 
the intermediate portions, carefully avoiding the larger nerves of the leal ; 
afterwards they sew u{) the detached sides more closely, and only intersect 
the nerves when their labour is completed.' The habitation made by a 
moth which lives upon a species of Astragalus is in like manner formeil of 
the epidermis of the leaves ; but in this several corrugated pieces project 
over each other, so as to resemble the furbelows once in fashion.''* 

Other larvae construct their habitations wholly silk. Of this descrip- 
tion is that of a moth, whose abode, except as to the materials whicli 
compose it, is formed on the same general plan as that just described, and 
the larva in like manner feeds only on the parenchyma ol thc leaf. In the 
beginning of spring, if you examine the leaves of your pear trees, you will 
scarcely fail to meet with some beset on the under surface with sevcr;:l 
perpendicular downy russet-coloured projections, about a quarter of an 
inch high, and not much thicker than a pin, of a cylindrical shape, with a 
protuberance at the base, and altogether resembling at first sight so many 
spines growing out of the leaf. You would never suspect that these could 
be the liabitations of insects ; yet that they arc is certain. Detach one of 
them, and give it a gentle squeeze, and yon will see emerge from the lower 
end a minute caterpillar, with a yellowish body and black head. Examine 
the place from which you have removed it, and you will perceive a round 
excavation in the cuticle and parenchyma of the leaf, the size of the end 
of the tube by which it was concealed. This excavation is the work of 
the above-mentioned caterpillar, which obtains its food by moving its littk* 
tent from one part of the leaf to the other, and eating away the space im- 
mediately under it. It touches no other part ; anil when these insects 
abound, as they often do, to the great injury of pear trees you will perceive 
every leaf bristled with them, and covered with little withered specks, the 
vestiges of their former meals. The case in which the caterpillar resi(le>, 
and which is quite essential to its existence, is composed of silk spun from 
its mouth almost as soon as it is excluded from the egg. As it increases m 
size, it enlarges its habitation by .slitting it in two, and introducing a stn{) 
of new materials. But the most curious circumstance in the history of 
this little Aral), is the mode by which it retains its tent in a perpcudicidai* 
posture. This it effects partly by attaching silken threads from the i)ro* 
tubcrance at the base to the surrounding surface of the leaf. But being not 


^ Reaum. iii. lOi) — 120. 

5 Forsyth on liult 4to. edit. 271. 


3 Ibid. MG. 
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merely a mechanician, but a profound natural philosopher, well acquainted 
with the properties of air, it has another resource when any extraordinary 
violence threatens to overturn its slender turret. It forms a vacuum in 
the protuberance at the base, and thus as effectually fastens it to the leaf 
as if an air-pump had been employed ! This vacuum is caused by tlie 
insects retreating on the least alarm up its narrow case, which its body 
completely fills, and thus leaving the space below free of air. In detach- 
ing one of these cases you may easily convince yourself of the fact. If 
yon seize it suddenly wliile the insect is at the bottom, you will find that 
it is readily pulled offj the silken cords giving way to a very slight force ; 
hat if, proceeding gently, you give the insect time to retreat, the case will 
be held so closely to the leaf as to require a much stronger eflbrt to loosen 
it. As if aware that, should the air get admission from below, and thus 
render a vacuum impracticable, the strongest bulwark of its fortress would 
he destroyed, our little philosopher carefully avoids gnawing a hole in the 
leaf, contenting itself with the pasturage afibrded by the parenchyma above 
the lower epidermis,* and when the produce of this area is consumed, it 
gnaws asunder the cords of its tent, and pitches it at a short distance as 
before. Having attained its full growth, it assumes the pupa state, and 
after a while issues out of its confinement a small brown moth, with long 
hind legs, the VhaUena Tinea serratcUa of Linnc.^ 

Some larvm, which form their covering of pure silk, arc not content 
with a single coating, hut actually envelop themselves in anotlier, open on 
one side, and very much resembling a cloak ; whence lieaimmr called them 
“ IVty^ncs d jhurreau d nianlcauT What is very striking in the construc- 
tion of this cloak is, that tlic silk, instead of being w’ovcn into one uniform 
(.•h)se texture, is formed into numerous transparent scales overw rapping each 
other, and altogether very much resembling the scales of a fish.- These 
inantle-covcrcd cases, one of which I once had the pleasure of discovering, 
arc inhabited by the larva of a little moth apparently first described by Dr. 
Zrni'ken genannt Sommer, who calls it Tinea palliatella? 

Various substances besides silk are fabricated into habitations by other 
larva?, though usually joined together cither with silk or an analogous 
gnmmy material. Thus Dinrnea'^ lichennm forms of pieces of lichen a 
ilwclling resembling one of the turreted Hefirrs, many of which I observed 
in .lime, 1812, on an oak in Barham. The larva of another moth, which 
also feeds upon lichens, instead of emjdoying these vegetables in forming 
its habitation, composes it of grains of stone eroded from the w^alls of 

iiikiing:, upon which its food is found, and connected by a silken cement. 
These insects were the subject of a paper in the Memoirs of the French 
Academy*, by M. de la Voye, who, from the circumstance of their 
being found in great abundance on mouldering w’alls, attributed to them 
tbc power of eating stone, and regarded them as the authors of injuries 
proceeding solely I’rom the hand of time ; for the insects themselves are 
••'O iniimti*, and the coating of grains of stone composing their cases is so 
trifling, that Reaumur observes they could scarcely make any perceptible 
impression on a wall from which they had procured materials for ages.^ 

' Goeze, Natur. Mcnschcnicben und VorscJiufig. Anderson’s Tt^creafionHf ii. 400. 
above, p. 8. 

^ Keaum. iii. 20G, 

^ X. 408, 


5 Gcrniar’s Mag. fiir Entomolujkt i. 40. 
5 Itonmn. iii. 183. 
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Another lepidopterous larva, but of a much larger size and differen, 
genus, the case of which is preserved in the cabinet of the late President; 
of the Linnean Society, who pointed it out to me, employs the spines ap- 
parently of some species of j\Timnsa^ which are ranged side by side, so as 
to form a very elegant fluted cy linder. A similar arrangement of pieces ot 
small twigs is observable in the habitation of the females^ of the larvai 
of a moth referred by Von Scheven to Bombyx vcMn F. (which Ochsen- 
heimer regards as synonymous with Psyche gramincl/a) ; while P. V'lcicHa 
of the lViei?er Vcrzcichniss covers itself with short portions of the stems of 
grasses placed transversely, and united by means of silk into a five or 
six-sided case. The habitation of a third larva of the same family, 
described and figured by Beaumiir (P. Graminclla Ochsenh., just named), 
is composed of squarish pieces of the leaves of grass fastened only at 
one end, and overwrapping each other like the tiles of a house ; and 
tliat of another noti .cd by the same author, of portions of the smallest 
twigs of broom arranged on the same plan.* Indeed the larvae of the whole 
of this tribe of moths, now separated into a distinct genus {Psyche Schrank, 
Ochsenh., Fumca Haworth), but which, according to Gcriuar, needs fur- 
ther subdivision, rcj^ide in cases or sacks (whence they are called by tlic 
Germans Sacktrdgcr) composed of silk, and fragments of grass, bark, <!vc.^ 
The larvm of a small beetle {Clytra Imigivinmi) rcsitle in oviform cases, 
apparently of a calcareous or earthy substance, joined by a gummy 
cement, and covered with red hairs, the origin of which Iliibncr, who first 
discovered them, could not account for; and from the observations oi 
Amstcin and the French translator of I'ucssly’s ArrhiveSy it seems pro- 
bable that the larvaj of all the species Ciytra, and, according to Zschorii, 
at least of one species of Crj/j)foccphalfis (C, (inodccimpunciatus)^ live in 
n]Oveal)le cases ^ ; as do also the larvm of Chlann/s, a splendid Brazilian 
genus of the same family, and those of the equally brilliant genus Lampro- 
souia^ forming them of their excrement, which in the former assume a sin- 
gular appearance, from a very large and conical hollow mantle fitted totlit; 
mouth of the case.'^ The larva? of a species of Linitiius ( L, (cneiis) inlmbit 
a fixed case made of particles of stone or sand; and the same rnatcriah 
prol>al)ly serve for the abode of the other species of this and those of 
allied genera which reside under water. 

ll'a.v is tlie princi[nil substance employed in the habitations of the larvrj 
before mentioned, occasionally so destructive to bee-hives. These insidi- 
ous depredators, which are mentioned by Aristotle‘S, tying togetlier, uitli 
silk, grains of wax (which, and not honey, forms their food), conr»triut 

^ The larvae of the inalcs intennix w-ith the pieces of twigs, which are lo'^s closciy 
an<l regularly arranged, of dried leaves and otlior light materials. See tin- cn- 
C( limit eluciilation or the history of this tribe, wliose mode of generation is so si';' 
gnlar, by Von Seiieven, in the Naturfvrsrhert Stk. xx. 01., ; also a vahiab ‘ 

paper l)y Dr. Zincken genannt Sommer, in GcTiuar’s May. fur KnU i. ill — it. 

2 ileaiim. iii. MS, My. n. 11. f. 10, II. 

5 In the hotter regions of the globe, this group is replaced by the gig.mtic Oik* - 
tifi, .several species of Avhich have been figured by the late L. Guilding in tli' 
Tnmsnctiojis of the Liunmn Society. 1 he ca.ses of some of these insects exhibit an 
extraordinary ilegree of instinct in their <*on8trui;tion, and are of a much kn’e^^ 
eize than a lieu’s egg. (See Westw. Mmi. Class. Ins. ii. 3iS8.') 

^ Fnes.sh', Archiv. o3. 1. 31. Gerinar’s May. Jiir Ent. i. lo6. 

6 Westwood in Trans. Enf. Soc. Loud, iii. proc. xxviii. 

^ AristOt, Hist. Anim. 1. vi'? c. ‘J7. 
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galleries of a considerable lenath ; and thus concealed from the sight, and 
protectcjd from the stings of the armed people wlioin they have attacked, 
push their mines into the very heart of the fortress, and pursue their rob- 
beries in perfect safety.^ 

As many of the habitations which I have been describing fit the body of 
the insects as close as a coat, they might perhaps with more propriety, be 
called clothes. This is certainty the most appropriate designation of the 
abodes of some species of Tlnecc (the clothes’ moths), which not only 
cover themselves with a coat, but employ the very same material in its 
composition as we do in ours, fmMuing it of wool or hair curiously felted 
together. Like us, they are born naked ; but not, like us, helpless at that 
j)criod : scarcely have they breathed before they begin to clothe themselves ; 
thus contradicting Dr. Paley’s assertion, that “ human animal is the only 
one which is naked, and the only one which can clothe itself^:” and, 
wisely inattentive to change of fashion, the same suit serves them from 
their birth to mature age. The shape of their dress is adapted to that of 
their body — a cylindrical case open at both ends. The stuff of which it 
is composctl is the manufacture of the larva of the moth which 

incorporates wool or hair, artfully cut from our clothes or liirniture, with 
silk drawn from its own mouth, into a warm and thick tissue ; and as this 
would not be soft enough for its tender skin, it also lines the insiilc of its 
coat with a layer of pure .silk. Since this suit of clothes tluring the 
earliest age of the insect accurately fits its body, you will reailily conceive 
that it will frcijuently require enlarging. This the little occupant accom- 
!)lislie.-> as dexterously as any tailor. If the ease merely requires lengthen- 
ing, the task i.s easy. All th.nt is needful is to add a new ring of hair or 
wool and silk to each end. But to enlarge it in width is not so sinij)Ic an 
alfiiir. Vet it sets to work precisely as we should, slitting the case on the 
two oppo.‘‘’ite sides, and then adroitly inserting between them two pieces of 
the retiuisite .size. It does not, how'ever, cut open the case from one end to 
the other at once ; the siiles would separate too far asunder, and the insect 
be left naked. It therefore first cuts each side about half way down, and 
then, after having filleil up the fissure, proceeds to cut the reir.aining half ; 
so tliat, in fact, four enlargements are made, and four separate pieces in- 
serted. The colour of tlie habit is always tlie same as that of the stuff 
from which it is taken. Thus, if its original colour be blue, aiul the insect 
previously to enlarging it be put upon red cloth, the circles at the end and 
two stripes down the middle w ill be red. If [)laced alternately upon cloths 
of different hues, its dress will be parti-coioured, like that of a Harlequin. 
The injury occasionetl to us by these insects is not confined to the quantity 
of materials consumed in clothing and feeding themselves. In moving from 
place to [dace they seem to be as much incommoded by the long hairs 
which .surround them as we are by walking amongst high grass ; and ac- 
cordingly, marching scythe in hand, with their teeth they cut out a smooth 
road, frofn time to time reposing themselvc.s, and anchoring their little case 
with small silken cables. 

If, as 1 hope, you are induced to investigate the manners of these in- 
sects, you have but to leave an old coat for a few months undisturbed in a 
dark closet, and you may be pretty certain of meeting with an abundant 
colony. 

^ Keaum. iii. mdin. 8. 
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Not merely wool or hair, but another substance analogous to one em« 
ployed in our dress, is adopted for their clothing by other insects. The 
larva of a fly which lives on the seeds of willows makes itself a very 
beautiful case of their cottony down, not only impervious to wet and cold, 
but serving, if accidentally blown into the water, which, from the situation 
of these trees, frequently happens, as a buoyant little barge which is wafted 
safely to the shore.* 

The habitations which we have hitherto been considering are formed by 
larvm that live on land : but others equally remarkable are constructed by 
aquatic species, the larvae of the various Phryganca; L., a tribe of four- 
winged insects, which an ordinary observer woul^ call moths, but which arc 
even of a distinct order (Tric/topfera)y not having their w'ings covered by 
the scales which adorn the lepidopterous race. If 3^011 are desirous of* 
examining the insects to which I am alluding, you have only to place 
yourself by the side of a clear and shallow pool of water, and you cannot 
fail to observe at the bottom little oblong moving masses, resembling pieces 
of straw, wood, or even stone. These are the larva; in question, well 
known to fishermen by the title of Caddis-worms^ and which, if you tiikc 
them out of the water, you will observe to inhabit cases of a very singu- 
lar conformation. Of the larva itself, which somewhat resembles the cater- 
pillars of many LcpidoptcrUj nothing is to be seen but the head and six lc:^s, 
l)y means of which it moves itself in the water, and drags after it the case 
in which the rest of the body is inclosed, and into which on any alarm it 
wholly retires. The construction of tlicse habitations is very various. 
Some select four or five pieces of the leaves of grass, which they glue to- 
gether into a shapely polygonal case; others employ portions of the stc'ius 
of rushes, placed side by .sitie, so as to form an elegant fluted cylinder ; soino 
arrange round them pieces of leaves like a spirally-roiled rit)bon ; others 
inclowSe themselves in a mass of the leaves of any aquatic plants ‘united 
without regularity ; and others again form their abovlc of minute pieces of 
wood, either fresh or decayed.^ One, like the SahclUe^y forms a horn-shaped 
case composed of grains of sand, so equal in size, and so nicely and regu- 
larly gummed together, the sides throughout being of the thickness of one 
grain only, that the first time I viewed it I could scarcely persuade myself 
it could be the work of an insect. The case of Lrptoccrus himandalns^ 
which is less artificially constructed of a mixture of mud and sand, is pyri- 
form, and has its end curiously stopped by a plate formed of grains of sand, 
with a central aperture.* Other species construct houses which may be 
called alive, forming them of the shells of various aquatic snails of different 
kinds and sizes, even while inhabited, all of which are immoveably fixed U) 
it, and dragged about at its pleasure — a covering as singular as if a savage, 
instead of clothing himself with squirrels’ skins, should sew together into a 
coat the animals tliemselvcs. However various may be the form of tlic 
case externally, within it is usually cylindrical, and lined with silk; and 
though seldom apparently wider than just to admit the body of the insect, 
some species have the power of turning round in it, and of putting out 
their head at either end.* Some larvm constantly n)ake their cases of the 
same materials ; others employ indifferently any that arc at hand ; and the 


t Reaum. iii. 130. 

3 Sowerby’s Nat. Miscdl. No. ix. t. 51. 
^ D© Geer, ii. 5G4. 


2 Ibid. loG-loD. 
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new ones which* they construct as they increase in size (for they have not 
the faculty, like the larva of the moth, of enlar<>ing them) have often an 
nppcaraiice quite dissimilar to that of the old. Even those that are most 
careless about the nature of the materials of their house are solicitously 
attentive to one circumstance respecting them, namely, specific gravity. 
Not having the power of swimming, but only of walking at the bottom of 
the water by aid of the six legs attached to the fore part of the body, which 
is usually protruded out of the case, and the insect itself being heavier 
than water, it is of great importance that its house should be of a specific 
gravity so nearly that of the element in which it resides, as while walking 
neither to incommode it b^its weight, nor by too great buoyancy ; and it 
is as essential that it shoulcT be so equally ballasted in every part as to be 
readily moveable in any positron. Under these circumstances our caddis- 
worms evince their proficiency in hydrostatics, selecting the most suitable 
substances ; and, if the cell be too heavy, glueing to it a bit of leaf or 
straw ; or, if too light, a shell or piece of gravel. It is from this necessity 
of regulating the specific gravity, that to the cases formed with the greatest 
regularity we often see attached a seemingly superfluous piece of wood, 
leaf, or the like.^ 

A larva of one of the aquatic TipidarUe lives in cases somewhat similar 
to those of some Phry^anecE, Several of these of a fusiform shape, and 
brown colour, composctl partly of silk, and partly pcrhaj)s of fragments of 
leaves, and inhabited by a red larva, ap()arcntly of a Chironomus, were 
loiuid by Uoaumur upon dead leaves iu a pool of water iu the Bois de 
Boulogne.^ 

In concluding this head I may observe, that here might have been de- 
scribed the various abodes which solitary larvae prepare for themselves 
previous to assuming the pupa, and intended for their protection in that 
defenceless stage of existence ; but as I shall have occasion again to refer 
to them iu speaking of the larva state of insects, I shall defer their descrip- 
tion to thai letter, to which they more strictly belong. 

From the next division of the habitations of insects, those formed by 
solitary perfect insects for their own accommodation, I shall select for de- 
scription only two, both the work of spiders, and alluded to in a former 
letter; which indeed, with the exception of the inartificial retreats made 
by tlio Grylliy CwindclWf and a few others, arc the only ones properly 
belo>'ging to it. 

rile lAbitation of one of these {Ctenha cwmentaria) is subterraneous ; 
*‘ 0 t a mere shallow cavity, but a tube or gallery upwards of two feet in 
length, and half an inch broad. This tunnel, so vast compared with the 
Jiize of the insect, it digs by means of its strong jaws in a steep bank of 
bare clay, so that the rain may readily run ofF without penetrating to its 
dwelling. Its next operation is to line the whole from top to bottom with 
a web of fine silk, which serves tlie double purpose of preventing the earth 
that coinjloses the walls from falling in, and, by its connection with the 
door of the orifice, of giving infonnatiou to the spider of what is passing 

, * For .1 description of various other habitations of tins tribe, and of peculiarities 
in their construction, soc M. Pictet’s valuable Avork, Jivcherches pour serrir a rilis- 
et a VAnatomie das PhrptjanideSy iu wliii h the Linncan genus Phri/ijatmt is 
divided into seven genera, and the metamorphoses of tifty-tAvo species are described. 

* licauin. iii, 179. 
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above. You doubtless suppose that in saying rfoor, I am speaking meta- 
j)horically. It eould never enter into your conception that any animal, 
much less an insect, could construct anything really deserving of that naiiu; 
— anything like our doors, turning upon a hinge, and accurately fitted to 
the frame of the ojiCning which it is intended to close. Yet such a door, 
incredible as it may seem, is actually framed by this spider. It does not, 
indeed, like us, compose it of wood, hut of several coats of dried eartli 
fastened to each other with silk. When finished, its outline is as pcrfectlv 
circular as if traced with conifKisses ; the inferior surface is convex anli 
smooth, the superior flat and rough, and so like the adjoining earth as not 
to be distinguishable from it. Tliis <loor the ingenious artist fixes to the 
entrance of her gallery by a hinge of silk, which plays with the greatest 
freedom, and allows it to be opened and shut with case ; and, as if nc- 
quainted with the laws of gravity, she invariably fixes the hinge at the 
highest side of the opening, so that the door wdicn pushed ii[) shuts again 
by its own weight. She has not less sagaciously left a litth' edge or groove 
just within the entrance, upon which the door closes, and to which it fits 
with such precision that it seems to make hut one surface with it. Siuli 
is the astonishing structure of this little animal’s abode ; nor is its defence 
of its subterraneous cavern less surprising. If an observer adroitly insi- 
nuates the point of a pin under the edge of the door, and elevates it a little, 
he immediately perceives a very .strong resistance. What is its cancer 
The spider, warned by the vibrations of the threads which extend from the 
door to the bottom of her gallery, runs with all speed to the door, 1‘astcnij 
its legs to it on one side, and on the other to the walls, and, turning upon 
its back, pulls with all its might. Thus the door is alternalely shut or 
opened, as the exertion of the observer or of the spider prevail. It is easy 
to guess which will in the cud concpier ; and the spider, when it finds a!! 
resi-Jance ineflectnal, betakes itself to flight, and retreats. If, to inakea 
further experiment, the observer fastens down the door so that it camioi 
be forced open, the next morning he will find a new entrance, with a new 
door i'ormed at a small distance ; or, if he take the door entirely a\va\, 
another w'ill be constructed in les.s than twelve hours. 

The habitation thus siimularly formed and defended is not at all used a-; 
a snare, but merely as a safe abode for the spider, which hunts its prev at 
night only ; and, wlien caught, devours it in security at the bottom of 
den, which is generally strewed with the remains of coleopterous inscct>.' 
From some curious observations of M. Dorthes on this species in the 
second volume of the JAnncmi Trcnisarlions^ it a[)pears that both the iniile 
and female spider, and as many as thirty young ones, occasionally inliahit 
one of these galleries, JMjfgfite Smwagesii of Bossi (il/. /bc/im? Walck.). 
which is a distinct species found in Corsica, forms a similar habitation, u. 
w'hich M. Aiidouiti has given us an interesting ilcscription.*'^ 

The galleries just described are the wrork of European spiders ; but 
similar ones are fabricated hswlcUnopus mdulnnsy an iuhal)itant of the ^Vcst 
India islands, as well as by many other tropical species. I have seen out’ 
of these, which had been dug out of the earth, in the cabinet of Thonia^' 
Hall, Esq., F.L.S., that was nearly a foot in length, and above an inch lu 

* Sauvagf s, Hint, dc VAcnd. des Sr. de PariSf 17^8, p, 2G. 

* Audouia in Ann. Soc. KnL de Francef ii. 09, 
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diameter, forming a cylindrical bag of dark-coloured silk, closed at the 
bottom, and accurately fitted at the top by a door or lid.^ 

The habitation of Argi/roncta aqmlica, the other spider to which I 
alluded, is chiefly remarkable for the element in which it is constructed and 
the materials that compose it. It is built in the midst of water, and formed, 
in fact, of air I Spiders are usually terrestrial, but this is aquatic, or rather 
aiiiphibious ; for though she resides in the midst of water, in which she 
swims with great celerity, sometimes on her belly, but more frequently on 
her back, and is an admirable div'cr, she not unfrequcntly hunts on shore, 
and having caught her pre}^ plunges with it to the bottom of the water. 
Here it is she forms her singular and unique abode. She would evidently 
have but a very uncomfortable time were she constantly wet, but this she 
is sagacious enough to avoid ; and by availing herself of some well-known 
jihilosopliical principles, she constructs for herself an apartment in which, 
like the mermaids and sea-nymphs of fable, she resides in comfort and 
security. The following is her process. First she spins loose threads in 
various directions attached to the leaves of aquatic plants, which may be 
called the frame- work of her chamber, and over them she spreads a trans- 
j)arcnt varnish resembling ll(|uid glass, which issues from the mitldle of her 
spinners, and which is so elastic that it is capable of great expansion and 
contraction ; and if a hole be made in it, it immediately closes again. Next 
she spreads over her belly a [>ellicle of the same material, and ascends to 
the surface. Tlie {irccise mode in which she transfers a bubble of air 
beneath this pellicle is not accurately known ; hut from an observation 
iiiatle by the ifigcnious author of the little work from which this account is 
abstracted, lie concludes that she draws the air into her body by the anus, 
which she presents to the surface of the pool, and then pumps it out from 
an opening at the base of the belly between the pellicle and that part of the 
body, the hairs of which keep it extended. Clothed with thisacTial mantle, 
which to the spectator seems formed of resplendent quicksilver, she plunges 
to the bottom, and, with as much dexterity as a chemist transfers gas with 
a gas-holder, introiiuces her bubble of air beneath the roof prepared for its 
rccc[)tioii. This manoeuvre she repeats ten or tw elve limes, until at length 
in aboiit a quarter of an hour she has transported as much air as suffices 
to expand her apartment to its intended extemt, and now finds herself in 
possession of a little aerial edifice, I had almost said an enchanted palace, 
aiibrding her a commodious and dry retreat in the very midst of the water. 
Here she reposes unmoved by the storms that agitate the surface of the 
pool, and devours her prey at case and in safety. Both sexes form these 
lodgings. At a particular season of the year the male quits his apartment, 
apfiroaches that of the female, enters it, and enlarging it by the bubble of 
air tliat he carries with him, it becomes a common abode for the happy 
pair.'^ The spider which forms these singular habitations is one of the largest 
Eiiropejjn species, and in some countries not uncommon in stagnant pools. 

I am, &c. 

' l>co several Nemoirs upon this and some allied species by Messrs. Sells, 
Saundors, and ^Vcst^vood, in the Trans, of the Sor. of jAmdoiiy vols. ii. and iii 

* Mtnnoire pour servir d coinmencer I'JTistoire des Arai^u^es Aquatiques^ 12mo 
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LETTER XV. 

HABITATIONS OF INSECTS — cow/mMCcf. 


The habitations of insects which I shall next proceed to describe are those 
formed by the united labour of several individuals. The societies which 
tlius combine their operations may be divided into two kinds : Ist, those 
of which the object is simply the conservation of the individuals composing 
them ; and 2ndly, those whose object is also the nurture and education of 
their young. To the last head belong bees, wasps, t^vc. : to the former the 
larvie of some species of moths, whose labours, being the most siinjjle, f 
shall first describe. 

You cannot fail to have observed in gardens the fruit trees disfigured, as 
you would probably think them, with what at first view seem very strong 
and thick spiders’ webs. If you have bestowed upon these wel)s the 
slightest attention, you must have likewise remarked that they differ very 
materially in their construction from those spun by spiders, inclosing on 
every side an angular space, and being besides filled with catcrpilhirs. 
These arc the larvae of Forthesia chrijsorrhcva^ and the web which contains 
them is spun by their united labour for the protection of the common 
society. As soon as the cluster of eggs deposited by the parent moth is 
hatched, the young caterpillars, to the muiiber of three or four hundred, 
comiijciice their operations. At first they content themselves by forming 
a sort of hammock of the single leaf upon which they find themselves 
assembled, covering it w ith a roof composed of a number of silken threads 
drawn from one edge to the other ; and under one or more of these tem- 
porary habitations tliey reside for a few days, until they are become larL'c 
and strong enough to undertake a more solid and spacious building siiiii- 
cient to contain the whole society, lii constructing this new habitation, 
they s[)in a close silken w'cb round the end of two or three adjoining twigs 
and the leaves attached to them, so as to include the rciiiiisite sjmee. 
They arc not curious in giving any particular form to the edifice : some- 
times it is flat, often roundish, but always more or less angular. The 
interior is divided by partitions of silk into several irregular apartments, to 
each of which there is purposely left an a[)[)ropriate door. Within tliesc 
the cater[)illars retire at night, or in rainy weather, (juitting the nest on 
fine days, and dispersing themselves over the nciglibonring leaves, upon 
which they feed. Here, too, they repose during the critical period of the 
change of their skins. On the approach of winter the whole coinimi! ity 
shut themselves up in the nest, which, by the addition of repeated la;;m‘s 
of silk, has at this time become so thick and strong as to be imperviou s to 
the wind and rain. They remain in a state of torpidity during the < 'Id 
months, but towards the beginning of April are awakened to activity hy 
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the genial breath of spring, and begin to feed with greediness upon tlie 
young leaves that surround their habitation, which, as they soon greatly 
increase in size, they find it necessary to enlarge. One might fear that a 
structure formed of such materials would at this period be sadly damaged 
by the growth of the young shoots and leaves of the twigs which it encloses*; 
blit tfic inhabitants, as if to guard against such an accident, have gnawed 
off all the buds within their dwelling, and thus secured themselves from 
this inconvenience.^ 

The nest of the larvae of another species of moth, the Cnethocaw'pa /?ro- 
ecsshmea, unfortunately not a native of this country, to which, on account 
of their singular manners, that will be detailed to you in a subsequent 
letter, Reaumur has given the title of processionart/ caterpillars, is some- 
what different in its construction from that just described, though formed 
of the same material. As the caterpillars vvliich fabricate it feed upon the 
leaves of the oak, it is always found upon this tree, attached not to the 
branches but the trunk, sometimes at a considerable height from the 
ground. In shape it resembles an irregular knob or protuberance, and the 
silk which composes it being of a grey colour, at a distance it would be 
taken for a mass of lichens. Sometimes this nest is upwards of eighteen 
inches long, and six broad, rising in the middle about four inches from the 
surface of the tree. Between the trunk and the silken covering, a single 
hole is left which serves for the entrance and exit of the inhabitants. 
These differ in their manners from those last mentioned. While very 
young they have no fixed habitation, contenting themselves with a succes- 
sion of ditferent temporary camps until they have attained two-thirds of 
their growth. Then it is they unite their labours in spinning the net just 
described ; and in this they continue to reside in harmony until they 
become j)(’rfcct insects, assuming in it even the state of chrysalis.''* 

Habitations similar, as to their general structure, to the above, though 
differing in several minute circumstances, arc formed by the larvae of 
several other moths, as of Portiwsin phaorrhwity Clisiocain^m ncuatriay &c., 
as well as those of Vanessa loy J^fe/ilfca Chidnay and some other butter- 
flies^, and even of some saw-flies {Strrijera)^ which, however, have each a 
sc[)arute silken covering. But as it would be tedious to describe these par- 
ticularly, I pass on to the habitations formeil by insects in their perfect 
Jitate, which have in view the education of their young as well of self-pre- 
serv'itioii, describing in succession those 'of antSy beesy luaspsy and tvhitc 
ants. 

Of these the most simple in their structure are the nests of different 
kinds of antSy many of whiclj externally present the appearance of hillocks 
more or less conical, formed of earth or other substances. 

The nest of the large red or horse ants {F. rufa)y which are common in 
woods, at the first aspect seems a very cunfiiscd mass. Exteriorly it is a 
conical ifiount composed of pieces of straw, fragments of wood, little 
stones, leaves, grain ; in short, of any portable materials within their reach. 

I Jlcaiim. \l 128 . 

® Ibid. 179. 

**. Ibe habits ef a Mexican species of butterfly* (^Encheira socialis estw.), of 
''hicli the larvai construct a strong w'hite paivhuient-likc bag, in wdiich they rcsiile 
undergo their transformations, have been described by Mr. Westwood in the 
^ram. ofUie Ent. Soc. of Londouy vi. pi. vi. 
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But however rude its outward appearance, and the articles of which it 
coiivsists, interiorly it presents an arrangement admirably calculated at once 
for protection against the excessive heat of the sun, and yet to retain a due 
degree of genial warmth. It is wholly composed of numerous small apart- 
^nents of different sizes, communicating with each other by means of gal. 
leries, and arranged in separate stories, some very deep in the earth, others 
a considerable height above it ; the former for the reception of the yoiin r 
in cold weather and at night, the latter adoptetl to their use in the daytime. 
In forming these, the ants mix the earth excavated from the bottom of the 
nest with the other materials of which the mount consists, and thus ghu 
solidity to the whole. Besides the avenues which join the apartments 
together, other galleries varying in dimensions communicate with the out. 
side of the nest at the toj) of the mount. Tliese open doors would seem 
iil-calciilated for precluding the admission of wet or of nocturnal enemies; 
but the ants alter their dimensions continually according to circumstances; 
and they wholly close them at night, when all gradually retire to the in- 
terior, and a few sentinels only are left to guard the gates. On rainy 
days, too, they keep them shut, and when the sky is cloudy o[>en tiuili 
partially.' 

The iiahitations of these ants arc much larger than those of any other 
species in this country, and sometimes as big as a small haycock ; but tliev 
are mere molehills when compared with the enormous mounds which other 
species, apparently of the same family, hut much larger, construct in wanner 
climates. Malouet states, that in the forests of (Juiana, he once saw unf. 
hills which, though his companion would not siiflcr him to approach nenrer 
than forty paces for fear of his being devoured, seemed to him to be fifteen 
or twenty feet liigh, and thirty or forty in diameter at the base, assnniin:; 
the form of a pyramid, truncated at one-tiiird of its height and 8tednniji, 
when in Surinam, once passed ant-hills six t’cet high, and at least one 
luHulred f<?et in circumference.'* In the plains of Paraguay, wliere the ants 
commit great devastations, a sjiecies tlescribcd by Dobrizholler forms conic.il 
earthen nests three or more ells high, and as hanl as stone ; and in the 
Bungo forest in New 8outh Wales, a very small ant builds nests ofinilu* 
rated clay eight or ten feet high.'* 

The nest of Formica hrunnea is composed wholly of earth, and consi-ts 
of a great number of stories, sometimes not fewer than forty, twenty IkIuw 
the level of the soil, and as many above, which last, following the slope oi 
the ant-hill, are concentric. Each story, separately examined, e.xliihih 
cavities in the shape of saloons, narrower aparfriK nts, and long gallrrit'^ 
which preserve the comimmication between both. The arched roofs of th-’ 
most spacious rooms arc supported by very tinn walls, or occasionally b 
small pillars and true buttresses ; some having only one entrance ii’i’; 
above, others a secoml communicating with the lower story. The 
gallerie.s, of which in some |>lace.s several meet in one large saloon, cot’!- 
municating with other subterranean pa.ssages, which arc often carried t 
the distance of several feet from tiie hill. These insects work chicHy tdt't 
sunset. In building their nest they employ soft clay onivv scraped from ' ^ 
bottom when sufTiciently moistened by a siiovver, wliieli, &r from injnnitc 

i Huber, Jhi hercim sur les JIwurs dcs Fourwlsy pp. 2 1 -—29. 

* ]bi<l. p. it)H. 3 Steilman’s Surinam, i. 1-G9. 

* W'estwooJj Mod, Class, of Ins, ii. 223. 231. 
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consolidates and strengthens their architecture. Different labourers con- 
vey sni ill masses of this ductile material between their mandibles, and with 
the same instrument they spread and mould it to their will, the antennm 
accompanying every movement. They render all firm by pressing the sur- 
face lightly with their fore feet ; and however numerous the masses of 
clay composing these walis^ and though connected by no glutinous material, 
they appear when finished one single layer, well united, consolidated and 
smoothed. Having traced the plan of their structure, by placing here 
and there the foundations of the pillars and partition-walls, they add 
successively new portions ; and when the walls of a gallery or apartment, 
which are half a line thick, are elevated about half an inch in height, 
they join them by springing a flattisli* arch or roof from one side to the 
other. Nothing can be a more interesting spectacle than one of these cities 
while building. In one place vertical walls form the outline, which com- 
municate with different corridors by openings made in the masonry ; in 
another vve see a true saloon, whose vaults arc supported by numerous 
pillars ; and further on are the cross ways or stjuares where several streets 
meet, and whose roofs, though often more than two inches across, the 
ants are under no difficnlty in constructing, beginning the sides of the arch 
in the angle formed by two walls, and extending them by successive layers 
of clay till they meet; while crowds of masons arrive from all parts with 
their particle of mortar, and work with a regularity, harmony, and activity, 
which can never enough be admired. So assiduous are they in their opera- 
tions, that they will complete a story with all its saloons, vaulted roofs, 
partitions and galleries, in seven or eight hours. If they begin a story, and 
for want of moisture are unable to finish it, they pull down again all the 
crumbling apartments that are not covered in.^ 

Another species of ants (Jf. fused) are also inasom. When they wish to 
heighten their habitations, they begin by covering the top with a thick 
la\cr of tlay, which they transport from the interior. In this layer they 
trace out the plan of the new story, first hollowing out little cavities of 
almost equal. depth at different distances from each other, and of a size 
adapted for their purposes. The elevations of earth left between them 
serve for bases to the interior walls, whicli, when they have removed all the 
loose earth from the floors of the apartments, and reduced the foundations 
to a due thickness, they heighten, and lastly cover all in. M. Huber saw 
a siiigle M'orking ant make and cover in a gallery which was two or three 
inches long, and of which the interior was rendered pcrfeclly concave, 
withoiu: as^istance.'^ 

The societies of F.fuHginosn make their habitations in the trunks of olil 
oaks or willow trees, gnawing the wood into numberless stories more or 
less horizontal, the ceilings and floors of which arc about five or six lines 
asunder, black, and as thin as card, sometimes supported by vertical parti- 
tions. forming an infinity of apartments which communicate by small aper- 
tures ; at others by small light cyliiulrical pillars furnished with a base and 
capital which are arranged in colonnades, leaving a communication perfectly 
free throughout the whole extent of the story 

Two other tribes of carpenter ants (/'■'. aUliiops and F.jlavn) use saw- 
iliist in forming their builtlings. The former applies this material only to 

' Huber, RechercheSt &c. 30—40. 

* Ibid. 53. 


a Ibid. 45. 
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the building of walls and stopping up chinks : the latter composes wholt 
stages or stories of it made into a sort of macha with earth and spi. 
ders’ web.* 

Some ants form their nests of the leaves of trees. One of these wa^ 
observed by Sir Joseph Banks in New South Wales, which was fornied 
glueing together several leaves as large as a hand. To keep these leaves 
in a proper position, thousands of ants united their strength, and if driven 
away the leaves spring back with great violence.^ Another species of am 
(^Mtjnnica Kirbii Sykes), found in the Poona Collectorate, India, described 
by Colonel Sykes, forms its globular battoon- shaped nest, which is com. 
posed of a congeries of tile-like laminae of cow-dung, with the usual assem. 
blage of cells and nurseries, &c., composed of the same material, in the 
branches of trees and shrubs.® Anothar East Indian species (Formica 
sinaragdina) forms its nest of a very thin but double silk-like tissue^; 
while Fonnica elata Lund builds its nest on the trunks of trees of cartli 
mixed with leaves, and other species use the hairs of plants for the same 
purpose.® F. bispinosa in Cayenne emf)Iovs the clow'ii envelo[)ing tliu 
seeds of the llombQX' criba, wiiicii it felts into a sort of cottony sub. 
stance.*^ 

The most profound philosopher, equally with the most incurious o: 
mortals, is struck with astonishnicnt on inspecting the interior of a hcc. 
hive. He beholds a city in miniature. He sees this city divided into 
regular streets, these streets composed of houses constructed on the niofet 
exact geometrical principles and the most symmetrical plan, some servin': 
for store-houses for food, others for the habitations of the citizens, and ii 
few, much more extensive than the rest, destined for the palaces, of the 
sovereign. He perceives that the substance of which the whole;iat,v is 
built is one which man, with all his skill, is unable to fabricate ; aiMf that 
the edifices in which it is employed arc such, as the most experVjurtist 
would find himself incompetent to erect. And the w hole is the work of’ 
a society of insects ! “ Quel abime (he exclaims with Bonnet) aujeycux d:i 

sage qu line ruche d^Aheilles! Quelle sagessc profondc sc cacko'^ifans cd 
abime! Quel philosopbe osera Ic fonder Nor have its mysteries vit 
been fathomed. Philosophers have in all ages devoted their lives to the 
subject ; from Aristomachus of Soli in Cilicia, who, we are told-^by l^Hin, 
for fifty-eight years attended solely to bees, and Philiscus the' Thracian, 
who spent his whole time in forests investigating their ‘manners, to ISwani- 
merdam, Ileaumiir, Hunter, and Huber of modern times. Still the con- 
struction of the combs of a bee-hive is a miracle which overwhelms our 
facilities. 

You are probably aware that the hives with which wc provide bees are 
not essential to their labours, and that they can ecjually form their city i'l 
the hollow of a tree or any other cavity. In whatever situation it is 
placed, the general plan which they follow is the saiuje. Y^ou have seen a 
honeycomb, and must have observed that it is a flattish cake, composed of 
a vast number of cells, for the most part hexagonal, regularly applied to 
each other’s sides, and arranged in two strata or layers placed end to ein:. 

* Huber, &c. Cl. 2 Hawkeswortlfn (hohi's Voyagesjin.'^'-^' 

5 T'rans, Ent. Sor. Land. i. 101, 4 Ibid, L proc. Ixxii. 

* Westwood, Mod. Cbfss. of Ins. ii. 223, 

^ Lacordaire, Intr. d VEntum. ii. 603. 
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The interior of a bee-hive consists of several of these combs fixed to its 
upper part and sides, arranged veriicalli/ at a small distance fioin each 
other, so that the cells composing them are placed in a horizontal position, 
and have their openings in opposite directions — not the best position one 
would have thought foi; retaining a fluid like honey, yet the bees find no 
inconvenience on this score. The distance of the combs from each other 
is about half an inch, that is, sufficient to allow two bees busied upon the 
opposite cells to pass each other with facility. Besides these vacancies, 
which form the high roads of their communit}", the combs are here and 
there pierced with holes which serve as {>ostcrns for easy communication 
from one to the other without losing time by going round. 

The arrangement of the combs is well adapted for its purpose, but it is 
the construction of the cells which is most admirable and astonishing. As 
these are formed of wax, a substance secreted by the bees in no great 
abundance, it is important that as little as possible of such a precious ma- 
terial should be consumed. Bees, therefore, in the formation of their cells, 
have to solve a problem which would puzzle some geometers, namely, a 
quantity of wax being given, to form of it similar and etjual cells of a de- 
terminate ca[nicity, but of the largest size in proportion to the quantity of 
mutter employed, and disposed in such a manner as to occupy in the hive 
the least possible space. Every part of this problem is practically solved 
by bees. If their cells had been cylindrical, which form seems best adapted 
to the shape of a bee, they coultl not have been applied to eacli other with- 
out leaving numberless superfluous vacuities. If the cells were made square 
or triangular, this last objection, indeed, would be removed : but besides 
that a greater quantity of wax would have been required, the shape would 
have been inconvenient to a cylindrical-bodicd animal. All these difficulties 
are obviated l)y the adoption of hexagonal cells, which are admirably fitted 
to the form of the insect, at the same lime that their sides apply to each 
other without the smallest vacant intervals. AiK)tl)er important saving 
in inatci’iais is gained by making a common base serve for two strata of 
cells. Mi^ch more wax as well as room would have been required, had 
the combs consisted of a single stratum only. But this is not all. The • 
base of each cell is not an exact plane, but is usually composed of three 
rhomboidal or lozenge-shaped pieces, placed so as to form a pyramidal con- 
cavity. From this form it follows that the base of a cell on one side or 
stratum of the comb is composed of portions of the bases of three cells on 
the other. You will inquire, Where is the advantage of tliis arrangement ? 
First, a greater degree of strength ; and, secondly, precisely the same as 
results from the hexagonal sides — a greater capacity with less expenditure 
of wjix. Not only has this been indisputably ascertained, but that the 
angles of the base of the cell arc exactly those which require the smallest 
quantity of wax. It is obvious that these angles might vary infinitely ; 
hut, by^a very accimite admeasurement, Maraldi found that the great 
angles were in general 109® 28', the smaller ones 70® 32'. Keaumur, in- 
geniously suspecting that the object of choosing these angles from amongst 
so many was to spare wax, proposed to M. Kdnig, a skilful geonuitriciaii, 
"who was ignorant of Maraldi’s experiments, to determine by calculations 
>vhat ought to be the angle of a hexagonal cell, with a pyramidal bottom 
formed of three similar and equal rhomboid plates, so that the least inatter 
possible might enter into its construction. For the solution of this pro- 
blem the geometrician had recourse to ilie infinitesimal calculus, and found 
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that the preat angles of the rhombs should be 109® 26', and of the small 
angles 70® What a surprising agreement between the solution of the 

problem and the actual admeasurement ! * 

Besides the saving of wax effected by the form of the cells, the bees adopt 
another economical plan suited to the same end. They compose the bottoms 
and sides of wax of very great tenuity, not thicker than a sheet of writing- 
paper. But as walls of this thinness at the entrance would be perpetuallv 
injured by the ingress and egress of the workers, they prudently make the 
margin at the opening of each cell three or four times thicker than the walls. 
Dr. Barclay discovered that, though of such excessive tenuity, the sides 
and bottom of each cell are actually double^ or, in other words, that each cell 
is a distinct, separate, and in some measure an independent structure, .agglu- 
tinated only to the neighbouring cells, and that when the agglutinating suit- 
stance is destroyed, each cell may be entirely se[)arated from the rest.^ 
You must not imagine that all the cells of a hive are of precisely simih.r 
dimensions. As the society consists of three orders of insects differing ir, 
size, the cells which arc to contain the larvm of each pro[)ortionally clitlir. 
those built for the males being considerably larger than tho.se which an 
intended for the workers. The abode of the larvm of tlietjucen bee differs 
still more. It is not only much larger than any of the rest, but of a (juitt 
different form, being shaped like a pear or Florence flask, aiul coin[)(>so(i 
of a material much coarser than comiuou wax, of which above one liundrci} 
times as nuich is used in its construction as of pure wax in that of a com- 
mon cell. The situation, too, of these cells (for there are generally three 
or four, and .sometimes many more, even up to thirty or forty, in each hive) 
is very different from tliat of the eonnnon cells. In»teiid of being in a 
horizontal they are placed in a vertical direction, with the month down- 
wards, and are usually fixed to the lower edge of the combs, from whiili 
they irregularly [iiojoct like stalactites from the roof ol‘ a cavern. Tile 
cells destined for the reception of honey and pollen ditfer from tho.se which 
the larva; of the males and workers inhabit only by being d(*e[)er, and thus 
more capacious; in fact, the very same cells are successively applied to 
•both piirposes. When tlie lioney is collected in great abundance, ami 

1 Kcaum. v. 30(1. 

2 Father IJos* ovich o]).>(*rves, that all 'the an.ules that f»>nn th<; planrs wliic!: 

compose the cell are equal, i. e. ami he supposes that this ecpiality of iiicliiia' 

tion facilitates much the coii‘itrut ti<»ii of the cell, which may hr- a motive fer j n* 
ferring it, as well as (■coimmy. lie shows tliat the hee'i «lo n(»t economise tlie v'.r 
necessary fur a llat hottran in the construction of evcr\- ceil, mar so much a-< 
Kiinig and lloaumur thou;j;ht. 

JMacI^auriii says, that tlie diflerence of a cell with a pMainidal from one with 
flat bottom, in wliich is comprised the economy of the hees is i qual to the feuilh 
part of six triangli:s, wiiieli it would l>e neo^.-^ary to a'!d to the tra[ieziums, the liar 
of the cel!, in order to make tliein right angles. 

M. I/Ilullier, professor of (icneva, values the economy of llie hec> at -ly of ti ■ 
wdiole expense; an^l lie shows that it might Imve hciii one-lifth if the bees Innl i> • 
other circumstances to attend to; but he" concliules, tiiat if it is not very siMisible 
every cell, it may lie considerable m the whole of a comb, on account of the nuiut;! 
setting of the two opposite orders of celJ.s. Iluhei-, Aourr/ks OhsvnationSj 
ii. 34. 

3 Mtmoirs of the Wernerian Socirtf/j ii. 2of). This, how'ever, has been denied l\v 
Mr. Waterhouse, and .seems iiiconsi: tent witii the accf.unt given by Huber hcrenflcr 
detailed; but Mr. G. Newqiort a.ss«*rts that even the virgin cells" are lined witli e 
delicate membrane. Westwood, Mod. Class, of Ins. ii. 2b l. 
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there is not time to construct fresh cells, th© bees lengthen the honey cells 
by adding a rim to them. 

You will be an.xious to learn the process which these ingenious artificers 
follow in L’onstrueting their habitations ; and on this head I am liappy tlnit 
the recent publication of a new' edition of the cclebratetl Huber’s AY/t; Oh- 
servaiions on Bees, in which this subject is for the first time elucidated, will 
enable me to gratify your curiosity. 

But in the first place you must he told of an important and unlooked-for 
discovery of this unrivalled detector of the hidden mysteries of nature — 
t'lat the workers or neuters, as they are called, of a hive consist of two 
descriptions ol“ indiviiluals, one of which he calls aheiUes 7ioiirricrs,or pelifes 
nhcilles, the other ahcUles cirieres. The former, or nurse bees, are smaller than 
the latter ; their stomach is not capable of such distension ; and their office 
is to build the combs and cells after the I'oundation has been laid by the 
ch'itres, to collect honey, and to feed the larvm. The nhnllcs cir'ihcs 
are the makers of wax, which substance Huber has now’ indisputably ascer- 
tained to be secreted, as John Hunter long ago suspected, beneath the ven- 
tral segments, from between which it is taken by the bees when wanted, in 
the form of thin scales. The apparatus in which the wax is secreted con- 
sists of four pair of membranous bags or n'nx-pm'hcts, situated at the base 
ol'each intermediate segment, one on cacij side, which can only be seen by 
pressing the abdomen so as to lengthen it, being usually coneealeil by the 
overlapping of the preceding segments. It should be ol>scrved that this 
discovery was nearly made by our country man Tliorley, who, iu his 
Female Afonarehjf (17U), says that he has taken bees with six j)ieces of 
wax within the [)iaits of the abdomen, three on eaeli side. In these pockets 
the wax is seci’etcd by some unknown process from tbefootl taken into the 
j^tomacli, which in the wax-making bees is much larger than iu tl.e nurse- 
!)cts, and affia’wards transpires through the membrane »)f the wax-[)ocket 
in tiun l.iminm. The nurse-bees, however, tlu secrete w'ax, but iu very 
Miiall quiuititics. AVben wax is not wauic<l iu the hivi*, the wax-makers 
disL'orm’ liudr honey into the cells. 

Tin; piax’ess of building the comb,', iu a bee-hive, as ol)>ervcd by llid)er, 
is as follows . — 

The wax-makers, having taken a due [)ortion of honey or sugar, from 
cither of which w.ix can he c!aborate<l, sii>[>eiid themselves to each other, 
I'ae claw'. of the forelegs of the lowermost being attached to tho^e of the 
himl pair of the ujij)crnR)st, and form themselves into a cluster, the exterior 
layer ol which looks like a kind of curtain. This cluster consists of a 
scries v)!' festtmus or garlands, which cross eacli other in all directions, and 
in which most of the bees turn their hack u{>on the observer : the curtain 
has no other motion than what it receives from the inferior layers, thefiuc- 
tuati«ms of which are communicated to it. All this time the narse-bres 
preserve their w onted activity and pursue their usual employments. The 
wax-makers remain immoveable for about twenty-four hours, iluriug whieh 
period ilic formation of wax lakes place, and thin laminte of this material 
may he generally perceived under their abdomen. One of these bees is 
now seen to detacli itself from one of tin central garlands of the cluster, 
to make a way amongst its companions to the middle of the vaidr 
or top of the liive, and by turning it.self round to form a kind of voiii, in 
''<hich it can move itself freely. It then suspends itself to the centre of 
the space, which it has cleared, the iliameter of w hich is about an inch. It 
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next, seizes one of the lamina* of wax with a pincer formed by the posterior 
metatarsus and tibia \ and drawing it from beneath the abdominal segmeru, 
one of the anterior legs takes it with its claws and carries it to the mouth. 
This leg holds the lamina with its claws vertically, the tongue rolled np 
serving for a suj)port, and, by elevating or depressing it at will, causes the 
whole of its circumference to be exposed to the action of the mandiblo^j 
so that the margin is soon gnawed into pieces, which drop as they arc de- 
tached into the double cavity, bordered with hairs, of the mandibles. 
These fragments, pressed by others newly separated, fall on one side of tlie 
mouth, and issue from it in the form of a very narrow rihaml. They are 
then presented to the tongue, which impregnates them with a frothy liquor 
like a boiiilUc. During this operation the tongue assumes all sorts of 
I’orms ; sometimes it is flattened like a spatula ; then like a trowel, which 
applies itself to the riband of wax ; at other times it resembles a pencil 
terminating in a point. After having moistened the whole of the ribaini, 
the tongue pushes it so as to make it re-enter the mandibles, but in an op- 
posite direction, where it is worked up .anew. The licpior mixed with the 
wax comiminicatcs to it a whiteness and opacity which it had not before; 
and the object of this mixture of bomHk^ which did not escape the obser- 
vation of Keauiniir*, is doubtless to give it that ductility and tenacity 
which it possesses in its perfect state. 

The foundress-bee, a name which this first beginner of a comb deserves, 
next applies these prepared j)arcels of wax against tlie vault of the hive, 
disposing them with the point of her mamlil)les in the direction which .she 
wishes them to take: and she continues these mana'iivres until she has 
employed the whole lamina that she had separated from her body, when 
she takes a second, |)roccctling in the same manner. JShe gives herself no 
care to compress the molecules of wax which she has heiq)ed together; 
she is sati>ficd if they adhere to each other. At length she leaves her 
work, and is lo.st in the crowd of her companions. Another succeeds, 
and resumes the employiucnt ; then a third ; all follow tlie same plan ol 
placing their little mas.ses; and if any by cliauce gives them a contrar\ 
ilirection, another corning removes them to their |)rr)per j)lace. Tin* result 
of all these operations is a mass or little wall of wax with uneven surface";, 
five or .six lines long, two lines high, atul Indf a line thick, which desccn(|? 
()er[)endicularly l)elow' the vault of the hive. In this first work is no anith 
nor any trace of the figure of the cells. It is a simple partition in a ridii 
line without any inflection. 

The wax-makcTs having thus laid the foundation of a comb, are suc- 
ceeded by the mirse-bees, which arc jdonc coujpetent to model and pcrliti 
the work. The former are tlie labourers, who convey the stone and mor- 
tar ; the latter the masons, who work them up into the form which ti c 
intended structure requires. One of the nursc-becs now places itscii 
horizontally on the vault of the hive, its head corresponding to the centre 
of the ma.^s or wall which the wax-makers have left, and which is to form 
the partition of the comb into tw'o oppo.site assemblages of cells ; and 
with its mandibles, rapidly moving its head, it moulds in that side of the 
wall a cavity w hich is to form the base of one of the cells, to tlie diameter 
of which it i.s equal. When it has wdrked some minutes it departs, iiiid 

, * Vide M(ya. Ap. Ana. t. 12. * * e. 1. neut. fig. 19. 

5 Reaum. v 424. 
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another takes its place, deepening the cavity, heightening its lateral mar- 
gins by heaping up the wax to right and left by means of its teeth and fore- 
icet, and giving them a more upright form. More than twenty bees suc- 
cessively employ themselves in this work. When arrived at a certain 
point, other bees begin on the yet untouched and opposite side of the 
mass, and, commencing the bottom of l/ro cells, arc in turn relieved b^’ 
others. While still engaged in this labour, the w^ax-makers return and 
add to the mass, augmenting its extent every way, the niirse-bccs again 
continuing their operations. After having worked the bottoms of the cells 
of the first row into their proper forms, they polish them and give them 
their finish, while others begin the outline of a new series. 

The cells themselves, or prisms, which result from the reunion and 
meeting of the sides, are next constructed. These are engrafted on the 
borders of the cavities hollowed in the mass. The hccs begin them by 
making the contour of tlie bottoms, which at first is unetpial, of etpial 
height; thus all the margins of the cells ofier an uniformly level surface 
from tlieir first oriuin, and until they have acquired their projier length. 
The sides are heightened in an order analogous to that which the insects, 
follow' in finishing the bottoms of the cells ; and the length of these tubes 
is so perfectly firojxirtioned that there is no observable ineipiality between 
them. It is to he remarked, that though the general form of the cells is 
iu-'xagonal, that of those first begun is pfutngonal^ the side next the top of 
the hive, and by which the comb is attached, being nmch hromler than tlie 
ic.st ; wlu'iK'o the comb is mort; strongly united to the hive than if these 
cells were of the ordinary shape. It of course follows that the base of 
these cells, instead of being formed, like those of the hexagonal cells, of 
three rhomhoitls, consist of one rhomboid and two trapeziums. 

The form of a new comb is lenticular, its tlnckm^ss always diminishing 
towards the edges. This gra^lation is constantly ohservahle whilst it keeps 
enlarging in circumference; hut as .soon as the bees get suifici(?nt space to 
lengthen it , it begins to lose this form, and to assume parallel surfaces : it 
has then received the sitape which it will always preserve. 

The bees ap()ear to give the proper forms to the bottoms of the cells by 
means of their antennm, which extraordinar}' organs they seem to emjfioy 
as directors by which their other insuiuncnts are instructed to execute a 
very complex work. They do not remove a single particle ot wax until the 
jmtenniu iiave cxplore<l the surface that is to he sculptured. By the use ot 
these organs, which are so fiexihle aiul .so readily applied to all parts, how- 

ver delicate, that they can perform the functions of compasses in measur- 
ing very minute objects, they can work in the dark, and raise those woiulor- 
iul comiis the first production of insects. 

Every part of the work ap()cars a natural consequence of tliat whigh 
precedes it, so that chance has no share in the admirable results witnessed, 
rile bees caiinot depart from their prescribed route, except in consequence 
nt particiflar circumstances w hich alter the basis of their labour. The ori- 
ginal mass of w'ax i.s never augmented hut by an uniform quantity ; and, 
'v'hat is most astonishing, this augmentation is made by the wax-makers 
'vho are tl\e dejiositaries of the primary nuuter, and pos.sess not the art of 
sculpturing the cells. 

The hccs never begin two inas.s(‘s lor eomh.s at the same time ; hut 
scarcely are .some rows of cells constructed in the first, when two otht r 
inasses, one on each side of it, are estnldished at eipial distances from it 

T 3 
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ami parallel to it, and then again two more exterior to these. The conibv 
arc always enlarged and lengthened in a progression proportioned to tlu- 
priority of their origin ; the middle comb being constantly advanced beyoiKj 
the two iuijoining ones by some rows of colls, and they beyond those that 
are exterior ro them. IVas it [lermitted to these insects to lay the foutukt 
tion of all their combs at the same time, they could not be placed conve- 
niently or parallel to each other. 8o with respect to the cells, the first 
cavity determines the place of all that succeed it. 

A large number of bees work at the same time on the same comb ; luit 
they are not movctl to it by a simultaneous but by a successive impulse, a 
single* bee beirins every partial operation, ami inany others in succession 
add their efiorts to hers, each appearing to act individually in a direction 
impressed either Ivy the workers who have preceded it, or by tl.o 
condition in which it finds the work. The whole population of wax-makers 
is in a state of the most complete inaction till one bee goes forth to lav 
the foundations of rlie first comb. Immediately others second her inten- 
tions, adding to the height and lencth of the mass; and wdien they cciix' 
to act, a bee, if the term maybe useil, of another jirofession, one of thf 
nurse-becs, goes to form the ilraft of the first cell, in which she is succecdc.; 
by other d 

The diameters of tlve cells intended for the larvm of w'orkers is al\v.i\> 

lines, that of those meant for the larviu of the males or ilrones .Sy lint-. 
The male cells arc generally in the middle of the combs, or in their siiks, 
rarely in their upper part. They arc never insulated, but Ibrm a corre- 
sponding group on both sides the comb. When the bees form male ccHn 
below those of neuters, they construct many rows of /fi/rr/j/rdu/Zr ones, thr 
diameter of whiciv augments progressively till it attains that of a male cel!; 
and thev ohserve the same method when they revert from male cells t ) 
tho'^e of neuters. It appears to ho the oviposition of the (/urc/i which dc- 
eides the kind of cells that are to he made; while she lays the eggs d 
workers, no male cells are constructed ; but when she is ai)out to lav ti c 
eggs of males, the neuters appear to know it, aiul act accordingly. Wluii 
there i' a very largo harvest of honey, tlie bees increase the diameter iir.J 
eveti the. leagtli of their cells. At this time many irn.gular combs mav it 
seen with cells ef twelve, fifteen, and even eighteen lines m length. Sduii- 
tinies, al>o, they have oc ta^ion to shorten the cells. Wlu n they wish r-j 
lengthen an old comb, the tubes of which have aetjuired their full iliaua* 
sioiis, they gradually dijjjinish the thickness «)f its edges, gnawing down tiiv- 
sides of the cells till it as-.iuncs the lenticular form ; they then engriii; a 
mass of w'ax round it, and so [proceed with new cells. 

Variations, as has been already hinted, sinnetimes taki? place in tli ' 
po.sition and even form of the combs. Occasionally the bees const; u- 

1 Some* late physiolo^ri-sts an-l ♦•nuimologists ii.ive contended with Ihifion I’m' 
tliercis in tact nothing vvon'lcrful in ih«* hcxagonjil form of the cells of ln’«'s wli; h 
are at lir.st really cyliinlrical (tiiu.-! <*orr'-'p(»n'Ung with the form of their bodies), i'l- 
forced to ussuine the .si,x-.sidetl !i»rm l)y the [tre-'Mire on tlndr 8ide.s of tlie inultii 
offices engaged upon tliein ; b»it surely if llo’se authors had rcatl lluhei’s vmi'v 
with attention they must, have Tiereeived that tlie fact .stated by him ahov*'. lli-'' 
however large tlie nmnlM r ef h-fs at work on a e*iiub, thev do not work v//c'/' 
tanenv.dj/, hut succesglcf ft/, “ cacii appearing to act individually in a direct iea )>i<- 
pressed either by the ‘v«.rker8 wito have preceded it, or b}' the condition in wliieii if 
liinls the work,’’ is utte;Iy at v.u ianee with their theor}', as is indeed the ^Yliok o. 
Huber*"- iucid ami di.sUii. i relation. 
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cells of the common shape upon the wood to which the combs are fixed, 
without pyramidal bottoms, and from them continue their work as usual. 
These cells with a flat bottom, or rather with the wood for their bottom, 
;jre more irregular than the common ones ; some of their orifices are not 
,jingiilar, and their dimensions are not exact, hut a/I are more or less hexa- 
gonal. Once when disturbed, Huber observed them to begin their combs 
on one of tlic vertical sides of the hive instead of on the roof. When par- 
ticular circumstances caused it, as, for instance, when glass was introduced, 
to which they do not like to fix their combs, he remarked that they con- 
stantly varied their direction ; ami by repeating the attempt he forced them 
to form their combs in the most fantastic manner. Yet glass is an artificial 
substance, against which instinct merely cannot have provided them : there 
is nothing in hollow trees, their natural Iiabitation, resembling it. When 
they change the direction of their combs, they enlarge the cells of one side 
to two or three times the diameter of those of the other, which gives the 
requisite curve. 

To complete the detail of these interesting discoveries of the elder 
Hiilier, I must lay before you the following additional observations of his 
>on. 

The first base of the combs upon which the bees work holds three or 
four cells, sometimes more. The comb continues of the same width for 
rlirtiO or four inches, and then begins to widen for three ([uarters of its 
length. The bees engaged at the bottom lengthen it downwards; those on 
the sides widen it to rigiu and left ; and those which arc employed above 
the thickest part extend its dimensions upwards. The more a comb is 
eiilargeil below, the more it is necessary that it should l)e enlarged upwards 
to the top of the hive. The bees that are engaged in lengthening the comb 
work w ith more celerity than those which increase its width; and those 
that asc end or incrc'ase its width upwards, more slow I v than the rest. 
Hence it arises that it is longer than wide, and narrower towards the top 
than towra’ds llio middle. The first formed cells are usually not so deep 
as those in the middle ; hut when the comb is of a certain heiglit, they arc 
ill haste to IcMigtluMi these cells so essential to the sc)iidity of the whole, 
seim timcs even making them longer than the rest. The cells arc not per- 
fectly horizontal ; they are almost always a little hig!u?r towards their 
iiioutli than at their base, so that their axis is not perpendicular to tin' par- 
tition that separates the two assemblages. Tbe\ sometimes vary from the 
iiori/ontal line more tlum :^()^, usually or When the bees enlarge 
the (liametcT of the cells [injiaratory to tlie formation of male cells, tlie 
bottoms often consist ot' two rhomboids and two hexagons, the size and 
lorrn of which vary, and they correspond with four instead of three op[>o- 
!"ite cells. The works of bees are symmetrical less perhajis in minute de- 
tails than considered as a wln»]e. Sometimes, indeed, their combs liave a 
fantastic form ; but this, if traced, w'ill be found to be caused by circum- 
one irregularity occasions another, and both usually liave their 
urigin in the dispositions which we make them adopt. The inconstancy o! 
climate, too, occasions frequent iiiiorruptions, and injures the symmetry of 
the combs ; for a work resumed is always less perfect than one followed up 
until completed. 

At first the sulistance of the cells is of a dead white, semi-transparent, 
•'Uft, and though even, not smooth : but in a few^ days it loses most of 
Ihese qualities, or rather acijuircs new ones; a vcUonv tint spreads over the 
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cells, particularly their interior surface : their edges become thicker, and 
they have acquired a consistence, which at firs^hey did not possess. The 
combs, also, when finished are heavier than %e unfinished ones ; these 
last are broken by the slightest touch, whereas the former will bend sooner 
than break. Their orifices also have something adhesive, and they melt 
less readily ; whence it is evident that the finished combs contain something 
not present in the unfinished ones. In examining the orifice of the yellow 
cells, their contour appeared to the younger Huber to be besmeared with 
a reddish varnish, unctuous, strong-scented, and similar to, if not the same 
as, pro^w/is. Sometimes there were red threads in the interior, which were 
also applied round the sides, rhombs, or trapeziums. This solder, as it 
may be called, placed at the point of contact of the different parts, and at 
the summit of the angles formed by their meeting, seemed to give soliility 
to the cells, round the axis of the longest of which there were sometimes 
one or two red zones. From subsequent experiments, M. Huber ascer- 
tained that this substance was actually propolky collected from tlie buds of 
the poplar. He saw' them with the mandibles draw a thread from the 
mass of propolis that was most conveniently situated, and, breaking it by a 
sudden j‘?rk of the head, take it with the claws of their fore-legs, and then, 
entering the cell, place it at the angles and sides, &c., which they had pre- 
viously planished. The yellow colour, however, is not given by the pro- 
polis, and it is not certain to w hat it is owing. The bees sometimes mix 
wax and propolis and make an amalgam, know'n to the ancients and calleJ 
by them witi/s and pissoccros, which they use in rebuilding cells that have 
been destroyed, in order to strengthen and support the edifice.' 

We know but little of the proceedings of the species of bees not indi- 
genous to Europe, which live in societies and construct combs like that 
cultivated by us. A traveller in Brazil mentions one there which . builds 
a kind of natural hive : “ On an excursion towards Upper Tapagippe,’* 
.says he, “ and skirting the dreary wooils which extend to the interior, 1 
observed the trees more loaded with bees’ nests than even in. the neigh- 
bourhood of Porto Seguro. They consist of a ponderous shell of clay 
cemented similarly to martins’ ne>ts, swelling fi'om high trees about a foot 
thick, and forming an oval mass full two feet in diameter. When broken, 
the wax is arranged as in our hives, and the honey abundant.”* 

Humhlfbecs are the only tribe besides the hive-bcc, that in this part of 
the w’orld construct nests by the united labour of the society, The habita- 
tions composing them are of a rude construction, and the streets are ar- 
ranged with little architectural regularity. The number of inhabitants, too. 
is small, rarely exceeding two or three huinircd, and often not more than 
twenty. The nests of some species, as o( JJombus^ lapidamis.tcrrvstmf cSrc , 
are found under-ground, at the depth of a foot or more below the surface ; but 
as the internal structure of these does not essentially differ from that oi 
the more singular habitations of /?. vimcorum^ and as some of the subtci- 
rancan species occasionally adopt the same situation, 1 shall confine m} 
description to the latter, 

* Nouvelles Obxnvations aur hs Afteillea^ par Francois Huber, ii. 101 — ^ 
have observed the bees collecting propolis in llie spring from the biuls of Ibfuw 
halmmifcra. 

* Linciley in li, MUii jtry Ciuronickf March 1815, 4411. 

* Api$, * *. e. 2. K. 



HABITATIONS OP INSECTS. 


281 


These nests, which do not exceed six or eight inches in diameter, are 
gcncrallv round in meadowy and pastures, and sonietiines in hedge-rows 
where the soil is entangled ii^ith roots. The lower half occupies a cavity 
in the soil, either accidentally found ready made* or excavated with great 
labour by the bees. The upper part or dome of the nest is com[)osed of a 
thick felted covering of moss, having the interior ceiling coated with a thin 
roof of coarse wax for the purpose of keeping out the wet. The entrance 
is in the lower part, and is generally through a gallery or covered wa\ , 
.sonietirncs more than a foot in length and half an inch in diameter, by 
means of which the nest is more eflectually concealed from observation. 
Oil removing the coping of moss, the interior presents to our view a very 
(litfbrent scene from that witnessed in a hee-hive. Instead of numerous 
vertical combs of wax, we see merely a few irregular horizontal combs 
placed one above the other, the uppermost resting upon the more elevated 
parts of the lower, and connected together iiy small pillars of wax. Each 
of these combs consists of several groups of pale-yellow oval bodies of 
three dift’erent sizes, those in the middle being the largest, closely joined 
to each other, and each group connected witli those next it by slight join- 
iIl^^s of wax. These oval bodies are not, as you might suppose, the work 
of the old bees, but the silken cocoons spun by the young larvae. 8oine 
are closed at the upper extremity ; others, which chitfly occupy the lower 
combs, have this [)art open. The former are those which yet include their 
immature tenants ; the latter are the empty cases from wiiich the young 
bees have escaj)ed. On the surface of the ui)per comb are seen several 
lunsses of wax of a flattened spheroidal shape, and of very various dimen- 
sions : some above an inch, and others not a quarter of an inch, in dia- 
nu ter ; which, on being opened, are found to include a mimhcr of larva.* 
.suiToiiiided with a snpiily of pollen moistened with honey. These, which 
are the true cells, are chiefly the work of the female, which, after 
depositing her eggs in tlum, furnishes them with a store of pollen and 
iionoy ; and, when this is consumed, supplies the larva; with a daily pro- 
vision, as has been described in a former letter, until they arc .sufficiently 
grown to spin the cocoons before spoken of. Lastly, in all the corners of 
the combs, and especially in the miildle. we observe a considerable number 
ofsiiiall gohlet-like ve.ssels, filled with honey and pollen, which arc not, as 
in the case of the hive-bee, the fabrication of the workers, but are chicflN 
the (‘MiptN cocoons left by the larvic. It falls to the workers, however, to 
cut off the fragments of silk from the oriiice of the cocoon, which, after 
5 ving It a regular circular form, they strengthen by a ring or elevated tube 
nt wax made in a different shape by different species ; and to coat then» 
internally with a lining of the same niatcriul. They even occasionally con- 
struct honey-pots entirely of wax.^ 

The most curious circmiistancc in the construction of these nests is tlie 
JHodc in which the bees irans[>ort the moss employed in forming the roof. 
^Vhen tli^y have discovered a parcel of this material conveniently situated 
^ipon the ground, five or six insects place themselves upon it in a file, 
turning the hinder part of their liodie.s towards the quarter to which it is 
uieant to he conveyed. The first takes a small portion, and with its jaws 
*tnd forcdeg.s, as it w'cre, felts it together. When the filDrcs are sufficiently 

* Huber, Linn, Trans, vi. 215 — 298, 
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entangled, it pashes them under its body by means of the first pair of le^s 
the intermediate pair receives the moss, and delivers it to the last, whic} 
protrudes it as far as possible beyond the anus. When by this process tlu 
insect has formed behind it a small ball of well-carded moss, the next hic 
pushes it to the third, which consigns it, in like manner, to that behind it 
and thus the halls are conveyed to the foot of the nest, and from theact 
elevated to the summit much in the same way that a file of labourers trans. 
fer a parcel ofclu'eses from a vessel or cart to a warehouse.^ It is ea.s\ 
to perceive tliat a vast saving of time must ensue from this well-contriveii 
division of laliour; the structure rising much more rapidly than if every 
individual had been employed first in carding his materials, and then in 
transferring them to the s[)Ot. 

JFn.y}.s\ though ferocious ami cruel towards their fellow- insects, niv* 
civilised and polished in their intercourse witli each other, ami fonij a 
community whose architectural labours will not sutler on comparison even 
with those of the j)eaceful inhabitants of a bee-hive. Like these, thcirreat 
object of their industry is the erection of a structure for their beloved pro. 
geny, towards which they discover the greatest teuderness and afleetion. 
and they even, in like manner, construct combs consisting of hexagonal 
cells for their reccjitftin ; but the substance which they make use of is verv 
<iissimilar to the wax employed by bees ; and tlie general plan of their city 
difrers in many res()ects from that of a bee-hive. 

Tile ccMiuuon wasp’s nest, usually situated in a cavity uudcrgrouiuj, is ot 
an oval figure, about sixteen or eighteen inches long by twelve or thirteen 
liroad. Externally, it is surrounded by a thick coating of numerous leaver 
of a sort of‘ greyi>li paper, uhfch ilo not touch each other, but have a 
small interval between each, so that if the rain should chance to penetrate 
one or two of them, its progress is speedily arrested. On removing ths 
external covering, we perceive that the interior consists of Iroin twelve tc 
nf'leen circular combs of ditferent sizes, not ranged vcrficaili/ as in a be • 
hive, hut horizontally, so as to form so many ilistinct and parallel sn)ric'. 
Each comb is composed of a numerous assemblage of hexagonal cc!i^ 
formed of the .same pa{)cr-like substance as the exterior covering of tli..* 
nest, and, according to Dr. Barclay, each, as in those of bees, a dihtinvt 
cell, the partition walls being donblt*.* Tiiese cells, whicli, as \\a<:)s ilo 
not store up any food, serve merely as the habitations of their young, arc 
not, like those of tlie honey-bee, arranged in I wo opfiosile layers, hut inoj 
only, their entrance being always downwards : consecpiently their upper part 
of the comb, conifioscil of the bases of cells, which are not pyranmlal 
but slightly convex, lor ms a nearly level floor, on which the inhabitants 
can conveniently j;ass and ^epa^s, spaces of about half an inch higli bvii^ 
left between each comb. Altlujugh the combs are fixed to the sides ot tlu’ 
nest, they would not he snfiiciently strong without further supfiort. 'lb^‘ 
ingenious builders, therefore, connect each comb to that heiovv ii I'.Vy^ 
mimher of strong cylindrical columns or pillars, having acronling to me 
rules of architecture their base and capital wider than the shaft, and voin- 
posed of the same paper-like material u.sed in other parts of the nc^'t, but 
of a more compact substance. The middle combs are connected by a rii.-s'ic 

1 lb . nun. vi. 7 — 10. 

- Jlemoirs of the fFerncrian Society^ ii. 2G0. 
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colon nnde of from forty to fifty of these pillars ; the upper and lower 
combs by a smaller number. 

The cells, which in a populous nest are not fewer than 10,000, are of 
different sizes, corresponding to that of the three orders of individuals 
which compose the community; the largest for the grubs of females, the 
smallest for those of workers. The last always occupy an entire comb, 
while the cells of the males and females are often intermixed. — Besides 
openings which are left between the walls of the combs to admit of access 
from one to the other, there arc at the bottom of each nest two holes, by 
one of which the wasps uniformly enter, ami through the other issue from 
the nest, and thus avoid all confusion or interruption of their common 
hihours. As the nest is often a foot and a half under ground, it is requi- 
site that a covered w'ay shonid lead to its entrance. This is excavated by 
the wasps, who are excellent miners, and is often very long ami tortuous, 
forming ^ beaten road to the subterranean city, well known to the inhabi- 
t:mrs, though its entrance is concealed from incurious eyes. The cavity 
Itself, whicii contains the nest, is either the abandoned habitation of moles 
r)r ficld-mice. or a cavern pur{)Oscly dug out by the wa>ps, which exert 
flicmselves with such industry as to accomplish the ariluous undertaking in 
a few days. 

When the cavity and entrance to it are completed, the next part of the 
[.rocess is to lay the foundations of the city to be included in it, which, 
.ontnirv to the usual custom of builders, wasps begin at the top, con- 
tinuing downwards. I have already told you that the coatings which com- 
!Mjse the dome are a sort of rough but thin pa{)er, and that the rest ot the 
‘.test is composed of the same substance variously applied. “Whence,” 
voii will inquire, “do the wa.sps derive it?” They are inamifac- 
tnrers of the article, and prepare it from a material even more singular 
than anv of those vshicli have ot late l)een (troposed for this [turpose; 
namely, tiu* fibres of wood.' These they detach by means ol ibcir jaws 
from wii'dc w-frame^, posts, and rails, <!^'c., and when they have amassed a 
heap of ilie filament, moisten the whole with a few drops ol a viscid glue 
from their month, and, kmmding it with their jaws into a sort ot paste or 
I'apirr ,u \rhv, lly off with it to^their nest. This ductile mass they attach 
to that part of the iMsildiiig upon wiiicli they are at w’ork, walking back- 
wards and spreailing it into lamime of the requisite thinness by means of 
thch’ jaws, toiiguc, ami legs. This o[)eration is repeated several times, 
Miitil at length, by aid ot tresh siqiplics ol the material ami the combined 
i‘\crtiou of so many workmen, the proper number ot layea's ot paper that 
;irc to compose the roof is finished. This [uqieris as thin as that ot the 
letter which yon are reacling ; ami you may lorm an idea ol the labour 
which even the exterior of a wa'^p’s ucst requires, on being told that not 
fewer than fifteen or sixteen >hcets of it are usually placeil above each 
other w’itii slight intervening spaces, making the whole upwards ot aii inch 
ind a half in" thickness. When tlic dome is completed, the uppermost 
comb is next begun, in which, as v.ell as all the other jiarts ot the build- 
ing, precisely the same material and the St.mc process, with little variatit>n, 
arc employed. In the structure of the connet ting pillars, there stems a 

' k’»niimuir .savs decaying wood, vi. liS-- ; but \Miitc assorts (and nyy own obsci- 
' coniirm his (ipiniou) that wHsps obtain their paper from sof/wd tiinj'er ; hoi- 
acts, only from that which is decutted. Whit t A at. Hist, by Mark wick, ii. 
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greater quantity of glue made use of than in the rest of the work, doubt- 
less with the view of giving them a superior solidity. When the first 
comb is finished, the continuation of the roof or walls of the building is 
brought down lower; a new comb is erected; and thus the work succes- 
sively proceeds until the whole is finished. As a comparatively small 
proportion of the society is engaged in constructing the nest, its entire 
completion is the work of several months: yet, though the fruit of such 
severe labour, it lias not been finished many weeks before winter comes on, 
when it merely serves for the abode of a few benumbed females, and is 
entirely abandoned at the apjiroach of spring ; w asps never using the same 
nest for more than one season.^ 

The nests of the hornet in their general construction resemble those of 
the common wasp, but the paper of which they are composed is of a much 
more rough texture ; the columns which support the comb are higher anri 
more massive, and that in the centre larger than the rest. 

These last, as well as wasps, conceal their nest, suspending it in the 
corners of out-houses, &c. ; hut there are other species whicli construct 
their habitations in open daylight, affixing them to the branches of shriih-, 
or trees. 

One <d’ these, described by Latreille.thc work of Vcapahohnticft.ix species 
not uncommon with us, resembles in shape a cone of the cedar of Lelmnoii., 
and is composed of an envelope and the comb, the former consisting ot 
three partial envelopes. Tlie comb cofnprises aliout thirty hexagonal 
cells circularly arranged, those of the circumference being lower and 
sinailtT.* 

A vespiary somewhat similar to the above, but of a depressed globular 
figure, and composed of more numerous envelopes, so as to assiinu! a con- 
sideraiile resemblance to a hall-expanded Froven(*c rose, is figured In 
rteaumur-'^: and for a very beautiful specimen apparently of the same kind 
except that it contains but one stage of cells, wliich wuis found in the 
garden at East Dale, I am indebted to the kindness of Henry Tliompsoin 
Esq., of Hull. 

Another species^ attaches its small group of about twenty invert 1 
eriicible-like cells to a piece of wood without any c overing and siniilai 
nests, having their cells cx[)oscd without any general envelope, and lixrd 
laterally to the stems of plants, wuills, Cvc., are formed by t^oiistes 
and others of the same genus. 

But all these yield in point of singularity of structure to the lialiitation 
oi C/iartert^ns nidulans, a native of Cayenne, which constructs its nest ol n 
beautifidly [lolishcd white and solid pasteboani, impenetrable hv tfh 
weather. These are in shape somewhat like a bell, often it foot and a halt 
long, or even more, and fixed by their upper end to the branch of a tre- 
from which tfiey are securely susfieudcd. Their interior is composcMl (’t 
iiuiiicrous concave horizontal combs, with the openings of the cells turned 

1 Ueaum. vi. mem. C, * j4 minks rlu Mus. (PlJist. Nat. i. 

3 vi. t. 13. f. i. 2. ^ Udsel’s Veap. t. 7. f. 8. 

KiweJ, II. viii. 30. Descriptions of .several other wasps’ nests have been ped'- 
lished in various works; hut n.uch uneertainty exists as to the dilferent 
foririing each, and as to how far their apparent dissimilariry has resulted froni 
having been in a mor or les.s forward state than another. See Westwood V 
CtuHS. of Im, ii. 250., and Shuckard’s NoUs on the Perisile Nests of Brithh lEt /w * ' 
il/cijjr. Nat. Hist. iii. 458. 
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Jcwnwartls, fastened to the sides without any pillars, and having a hole 
through each to admit of access to the uppermost.' A nest constructed 
on a similar plan, but having its exterior surface beset with numerous 
conical knobs, is constructed by anotlier South American wasp, remark- 
able for collecting honey, for a valuable article on whiph wc'are indebted 
to Mr. Adam White, who htis named it J^fyrapetra scutellaru? 

I close my account of the habitations of insects with the description of 
those constructed by the white ants, or 'I\rmites, a tribe ^lluded to in 
former letters. 

The (lirtcrent species, which are numerous, build nests of various forms. 
Some (7’. ntrox and mordax) construct upon the ground a cylindrical 
turret of clay about ihree-cjuarters of a yard high, surrounded by a project- 
ing conical rot>f, so as in shape considerably to resemble a mushroom, and 
•omposed interiorly of innumerable cells of various figures and dimensions. 
;)tlicr.s (as T, ilestnicior, T. arbonun iSm.) prefer a more elevated site, and 
jiiiUl their nests, which are of diftcrent sizes, from that of a hat to that of 
i sugar-cask, and com})()scd of pieces of wood glued together, amongst the 
iraiichcs of trees* often seventy or eighty feet high. But by far the most 
urious habitations, and to which, therefore, I shall confine a minute de- 
.cri})tion, are those formed by the Ivrmex fatalis^ a s|)ccies very common 
n Iluinea and other j)arts of the coast of Africa, of whose proceedings we 
lavc a very particular and interesting account in the 71st volume of the 
Vh'thmphkftl Transaclions, from the pen of Mr. Smeathman. 

These nests are formed entirely of clay, and are generally twelve feet 
high and broad in proportion, so tliat when a cluster of the m, as is often 
the case', are placed togetlier, they may be taken for an Indian village, and 
lire in fact sometimes larger than the huts which the natives inhabit. The 
Tiist process in the erection of these singular structures is the elevation of 
two or three turrets of clay about a foot high, and in shape like a sugar- 
loaf. Tliest , which seem to he the scaffolds of the future building, rapidly 
iiicrcasc in number and height, until at length being widened at the base, 
joined at the top into one ilome, and consolidated all round into a thick 
wall of clay, tliey form a building of the size above mentioned, and of the 
>lia|)c of u hay-cock, wliich, when clothed, as it generally soon becomes, 
Mith a coating of grass, it at a distance very much resembles. When the 
luiikling has assumed this its final form, the inner turrets, all hut the tops, 
'vliicli project like pinnacles from different parts of it, arc removed, and 
tae clay employed over again in other services. 

It is the lower part alone of the building that is occupied by tlie inhabi- 
tants. The upper portion or dome, which is very strong and solid, is left 
empty, serving principally as a defence from the vicissitudes of tlie weather, 
arul the attacks of natural or accidental enemies, and to keep up in the 
lower parr^a genial \varmtl) and moisture necessary to the hatching of the 
eggs and cherishing of tlie young ones. The inhabited portion is occupied 
i;y the roj/fil chamber, or liabitalion of the king and queen, the nurse rics 
the young, the storehouses for food, and i utumerable galleries, passages, 
‘tod empty rooms, arranged according to the following plan. 

In the centre of the buikling, just under the apex, and nearly oti a level 

' lieaum. vi. 224. Qompare Lacordaire, Introd. d VEntom, ii. o08 
* Annals of Eat Hist vn. 315, 
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with the surface of the ground, is placet! the royal chamber, an arclied 
vault of a Semi-oval shape, or not unlike a long oven ; at first not ubovt^. 
an inch long, but enlarged as the queen increases in bulk to the length oi 
eight inches or more. In this apartment tlie king and queen constantlv 
reside; and* from the smallness of the entrances, which are barely laroe 
enough to admit their more diminutive subjects, can never possibly conic 
out; thus, like many human potentates, purchasing their sovereignty m 
the dear rate of the sacrifice of liberty. Immediately adjoining the royal 
chamber, and surrounding it on all sides to the extent of a foot or inorL, 
are placed what Mr. Snieathman calls the roifal apartments^ an inextricable 
labyrinth of innumerable arched rooms of ditierent shapes and sizes, eithc; 
opening into each other or communicating by common passages, and iii. 
teikled foi‘ the accommodation of the soldiers and attendants, of wlioii, 
many thousands are always in waiting on their royal master ami luistrt^^ 
Next to the royal apartments come the nurscncs and the mnirnzines. Tiu 
former are invariably occupied bv the eggs aiul young oiu;s, and in tin 
infant state of the nest are placed close to the royal cliambcr ; but who:; 
the queen’s augmented size requires a larger ap/artment, as well as adti'. 
tional rooms for the incrcascil number of attendants wanted to riniovf 
iier eggs, the small nurseries are taken to pieces, rebuilt at a greater di*. 
tauce, a size bigger, and their number increased at the same time. In sub 
stance they ditier from all the other apartments, being formeil of partiik 
of wood apparently joined together with gums. A collection of tlu'i;; 
compact, irregular, and small wooden cliambcrs, not one of which is luil; 
an inch in width, is inclosed in a common chamber of clay soinelinics 
big as a chihl’^ head. Intermixed with the nurseries lie ihe magaziiit-. 
which are chainhcrs of clay always well stoiaal with provisions, consistln. 
of particles ol’wood, gums, and the inspissated juices of plants. • 

These magazines and nurseries, separated by small einj)ty chambers a. 
galleries which run round them or communicate from one to the < iht' 
are coniiiuicil on all sides to the outer wall of the buildim;. and narb i;i 
within it two-thirds or three-fourths of its lieight. d’luy do not, lu'wcve. 
fill up the whole of the lower pan of the hill, but are t oufiued to if' 
sides, leaving an open area in the middie, under the dome, very nun.: 
rcseinhlin?^ the nave of an old cathedral, having its roof sii[)[)orted by ti re 
or four very large (iothic arches, of which those in the middle of tbo urt,;; 
are .sometimes two and three feet high, but as they icceilc on each 
rapidly diminish like the arches of aisle.s in perspective. A llattish roo’, 
imperforated in order to k<'e[» out the wet, if the tlonie should chaiuv i > 
be injured, covers the top of the assemblage ol’ chambers, nur>crit^, Cvm 
and tile area, which is a short height above tlie royal chami/er, lie.s a lir.rt;': 
floor, also water-proof, and so contrived as to let any rain that may eluuiu- 
to get in run off' into the subterraneous pa.ssagcs. 

These passages or galleries, which arc of an astoni.*>hing size, some li^n * 
above a loot in diameter and p« rfectly cy lindrical, lined with the v ! 
kind of clay of which the iiiil is composed, served originally , like tlu'cat i* 
combs in Paris, as the quarries whence the mati-rials of the building va-re 
derived, and afterwards as die grand outlets by which the Termites 
on their depredations at a distance from their habitations. They nm i'- 
a sloping direction under the bottom of the hill to the depth ot thr.c ^ 
four feet, and then branching out horizontally on every side, are canic^ 
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umlcr-ground, near to the surface, to a vast distance. At their entrance 
into the interior they comiminicatc with other smaller ualleries, whicli 
iiscend the inside of the outer shell in a spiral manner, and, windin'; round 
ilu* whole bundin'; to the top, intersect each other at different heights, 
opening either immediately into the dome in various places, and into the 
lower half ot the building, or communicating with every part of it by other 
Muallcr circular or oval gall(?rics of different diameters. The ncce.ssity for 
the vast size of the main under-ground galleries evidently arises from the 
eircnnistaiice of their being the great thoroughfares for the inhabitants, by 
wliich they fetch their clay, wood, water, or provision ; and their spiral 
aiul gradual ascent is rccpiisite for the easy access of the Ti rmitcs^ which 
(anuot hilt with great difficulty ascend a perpcmlicular. To avoid this 
iiuonveniencc, in the interior vertical parts of the hnilding, a flat pathv. av, 
hair an inch wide, is often made to wind gradually, like a road cut out oi 
the side of a mountain, by which they travel with great facility up ascents 
oliicrwise imprvictical)le The same ingenious jiropensity to shorten their 
; labour seems to have given birth to a contrivance still more extraordinary. 
Thi i is a kind of bridge of one vast arch, sprung from the floor ofthe area 
ti) the ujipor apartments at the side of the building, wdiieh answers the 
purpose ot a flight of stairs, and must shorten the distance exceedingly in 
tran^joorting eggs irorn the royal chambers to the upper nurseries, which in 
soiiic hills would he four or five feet in the straightest line, and much 
more if carried tlirough all the winding passiges which lead through the 
inner chambers ami apartments. Mr. Smeathman measured one of these 
liriilges, w hich w’as half an inch l>roa«k a (|iiarter of an incli thick, and ten 
inches long, making the side of an elliptic arch of jiroportionahle size, so 
that it is wonderful it did not fall over or break by its own weight before 
they got it joined to tlie side of (he column above. It was strengthened 
by a small arch at the bottom, and luul a holbiw' or groove all the length 
ol’ the upper surface, either made purposely for the greater safety of the 
passengers, cir else worn by freijuent treading. It is not the least 
siir[>rising ciiTumstaiice attemling this bridge, the (iothic arches liefore 
spoken of, and in general all the arches of the various galleries ami 
iip^ntinent'', that, as Mr. JSineathman saw' every reason for believing, the 
Termites project their arches, and ilo not, as i>ne would have su[)[)oscil, 
cxeavate tlu-m. 

(.'onddei- what incredible laiiour and diligence, accompanied by the mo^t 
ii’ reniittiiig activity and the most unwearied celerity of movement, must he 
Jiecessary to enable these creatures to accomplish, their size oonsiilered, 
;tlie,se truly gigantic works. That such dimiuutivc insects, for they are 
scarcely the fourth of an inch in length, however mimeroiis, should, in the 
space of three or four years, be able to erect a buihling tw elve feet high and 
a proportionable hulk, covered by a vast dome, ailorned without by 
numerous yiimacles and turrets, and slieltering under its ample arch my- 
I’lycls of vaulted apartments of various dimensions, and constructc'd ot' 
mfl'erent materials — that they should moreover excavate, in different 
U‘<^ctions and at different depths, inuumtiable subterranean roads or 
uunels, .some twelve or thirteen inclics in diameter, or throw an arch ol 
^one over other roails leading from the metrojiolis into the adjoining 
uuntry to t^he distance of several hundred feet — that they should project 
finish the, for them, vast interior staircases or bridges lately described — 
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and, finally, that the millions necessary to execute such Herculean labours 
perpetually passing to and Iro, should never interrupt or interfere witl 
each other, is a miracle of nature, or rather of the Author of nature, 
exceeding the most boasted works and structures of man : for, did tlu-se 
creatures equal him in size, retaining their usual instincts and activitv 
their buildings would soar to the astonishing height of more than lialt' a 
mile, and their tunnels would expand to a magnificent cylinder of more than 
three hnndretl tbet in diameter ; before which the pyramids of Egypt a:u| 
the aqiieilucts of Rome would lose all their celebrity, and dwindle into 
‘lothings.* So that when in the comnieiicement of my last letter I pn,. 
niised to introduce you to insects whose labours produced edifices uiuiv 
i'.stonishing than those of the mightiest Egyptian monarchs, the pyrainidv 
my promise, whatever you then thought of it, w as the reverse of hviH 
holical. 

I am, &c. 


' The.most elevated of tlie pyramids of Egypt is not more tlian 000 feet 
whit h, setting tlie average height of man at only five feet, is not more tliaii L' 
times the height of the workmen employed* Whereas the nests of the Tenriii,.< 
being at least twelve feet high, and the insects themselves not exceeding a tprirttr 
of an inch in stature, tlieir edifice is upw'ards of oUO times the heiglit of ti.' 
hiiildtM’s; w’hieh, sup)iosing them of human dimensions, wouhl he moie than liail',* 
mile. The shaft of the lloman aijueducts was lofty enough to permit u man on 
iiorsebaek to travel in them. 


Addition to the note on Scohftus di's/nirfor, p. 12-?. 

.'■ir.cp writing the note above, ref rn'd to ujxm Si'oli/tua tlcmtrucUtrf I have in 
Uossing through Paris to Italy, so striking an instaiuo of the way in whirii ;lie 
little beetle to which it refers has revenged the neglect and ooutempt thrown icii'ii 
it.s cIj-'s by dei^tn'ving in a great degree tlu? effect of om* of tlie mo^t r. 

costly ]jroiiiK;ti(>ri.s of modern architecture, that tlie fact may be worth rccenliii, ; 
an instructive warning f>r (h»r future. 'I'he avenue of eims coniU’Cting the I'la.' 
ia Concorde ami Cham[>s Kiysdes with the Parriere de ridoiie leading to N* 

St. Germains, iS,c., has alway.H been described as the nu.^t magniiiiicnt aj-iuna' li t 
Pan«, and wa.s on that acc*iunt .selected hy Napolc<»n for the mirct' *'f H'' 

empress Marie-Louise, and as tlie site, at its most elevated point, of tie' Ar- '> 
'I'ritunpho,'’ commemorating liis victorie.s and coinpanionH in arms, of which h ' ' 
the foundations, but which has only recently been completed at a va-^t exju U' 1’^ 
is ueedles.s to poiut out liow e.ssiMitiully the elfect of Ihi.s spleudi«l nu.immicnl <1 ir’* 
must depend upon the siz»% liealth, and beauty of rhe lim .s <»f trcc.s come . fni; it 
w'itli tho-'^e which occupy the Chainp.s Kly.>ecs, and garden of the. Tuileric.s; \ i 
this time (September Pb there are lying frmn twenty to thirty of tlicir 

elims very lately cut down, in t-onsequeme of ii.iving died from tiie attacks ut >' ’* 
hji 'i ; and as many others h.ad lus'ii j»reviou.sl\ removed and replaced by yen:.;, 
tree.s, and the full-grown one.s offer, from their tlead tops, the nnmerous Imlys i'> 
their Viark, and tlie oozing sap, .imple pror.f that their pigmy but elfective assiulaiik 
are .silently at work on the rest, it is eviilent that the whole avenue is eventUiUy 
doomed to de.sti action, and that a century must elapse before it can resinne tlij 
grandeur wlie li it might have retained for ages had the economy of tho'^e insectii 
fieeri understood, an<l ihe proper measures for extirpating them taken at llic 
It has been well ob?‘ i ved, that in many ca.ses a palace had better be hurut ^ 
tine old trees that surround and ornament it destntyed, as the former auty 
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rebuilt in a few years, while no cost can replace the latter ; and a reflection some- 
what similar must have passed through the mind of Napoleon, had he lived to 
witness the present broken, patched, and miserable aspect of one of the most 
striking and indispensable features of his triuniplial arch, and to see in prospect, 
that even when the last victims to the destructive attacks of the despised iScolyti — 
foes which, from his ignorance of Kntomology, had conquered even him — sl'iouhl 
have been cut down, and the unsightly gaps attempted to be filled up by planting 
young trees in their place, neither he nor his successor could ever witness in this 
the proudest monument of his reign the mingled splentiour and grace which it 
would have exhibited, if approached, as he meant it to have been, through a full- 
grown, entire, and majestic avenue. 


IT 
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IMPERFIXT SOCIETIES. 

I SEE already, and I sec it with pleasure, that you will not content your- 
self with bein'' a mere collector of insects. To possess a cabinet well 
stored, and to know by what name each described individual which it 
contains should be distini'iiished, will not satisfy the love already i:rown 
stronji in you for my favourite pursuit ; and you now' anticipate w ith a 
laudable eagerness, the discoveries which you may make res[)ccting the 
history and economy of tins most interesting department of the works ef 
oiu* Creator, 1 hail with joy this intention to emulate the bright example, 
and to tread in the hallowed steps of Sw'amrnerdam, LctMiweidiock, Kedi, 
Malpighi, Vallisnieri, Hay, Eister, Keaumur, I)c (leer, Lyonnet, Honnet, 
the Hubers, 6ce. ; and T ain confident that a man of your abilities, discern- 
ment, and observation will contribute, in no small degree, to lht‘ treasures 
already poured into the genera! fund by these your illustrious predecessors. 

I feel not a little flattered when you inform me that the details containcil 
in m\ late letters relative to this subject have stimulated you to this noble 
resolution. Assure yourself I shall think no labour lost whieh lias been 
the means of winning over to the science I love the exertions of a mind 
like yours. 

But if the facts already related, however extraordinary, have had 
power to produce such au etlect upon you, what will be tl\e moinentuin. 
wlien I lay before you more at large?, as 1 next pnr[)ose, the more striklr.: 
particulars of the jirocccdinus of insects in society, and show the almost 
increclihly w onderful rc>ults of the combined instincts and labours of tiiesi- 
minute beings? In com{)arison with these, all that is the fruit of solitarv 
t'fibrts, though some of tbem sulficieutly marvellous, npp(‘ars trilling and 
in.significaut ; as the works of man himself, w hen they are the proiluct oi 
the industry and genius of only one, or a few' individuals, though tbev 
might be regarded wit h admiration by a being who had seen nothing similnv 
before, yet when contra>t(Mi with those to which the union of these (jualities 
in large bodies has given birth, sink into nothing, and seem unworthy ol 
attention. Who would think a hut extraordinary by the sidi? of a stntcb 
palace, or a small village wiicn in the \icinity of a populous and magnificeiir 

city ? 

Insects in soci(‘ty may he vitwved under several lights, and their associa- 
tions are for various purposes and of ditlerent durations. 

There are societies ilie object of which is mutual diTencc ; while 
of others is the propagation of the species. Some form marauding parCts 
and associate for prey and plunder; others meet, as it should seem, luuitT 
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certain circumstances, merdy for the sake of company ; a^ain, others are 
brought tbgether by accidental causes, and disperse when these cease to 
operate ; and, finally, others, which may be said to form proper societies, 
arc associated for the nurture of their young, and, by the union of their 
labours and instincts, for mutual society, help and comfort in erecting or 
repairing their comnion habitation, in collecting provisions, and in defending 
their fortress when* attacked. 

With respect to the duration of the societies of insects, some last only 
(luring their first or larva state, and are occasionally even rchtricted to its 
earliest period ; some again only associate in their [icrfect or imago state ; 
while with others, the societies for instance, the association is for 
life. But if I divide societies of insects into perfect and im[*crfect, it will, 

I think, enable me to give yon a clearer and better view of the sulyect. 
lly perfect societies I mean those th.at arc associated in all their states, live 
in a common habitation, and unite their laliours to promote a common 
object ; ant! by vupcrfcct societies, those that arc cither as.>ociatcd during 
[•art of their existence only, or else do not dwell in a common habitation, 
I'.or unite their labours to* promote a common object. In the present 
letter 1 sliall confine myself to giving you some account of imperfect 
societies. 

Iiii[)crtcct societies may be considered as of five descriptions : ashocia- 
lions for the sake of c<)ui(Kiny only ; associations of nitilcs during the 
ca^on for pairing; associations formed for the purpose of travelling or 
ciiiigrating together ; associations for feeding together; and associations 
that imdtM'tako some common work. 

Tile first of those associations consists chieHy of insects in their jicrfcct 
>tate. The 'little beetles called whiriwigs (Gj/riuufi), which may he seen 
ihistcTing in groups under warm banks in every river and every pool, anil 
wheeling rouiul and round with great velocity, at 'our approach dispersing 
nii(i(li\ing under water, but as soon as you retire resuming their accustomed 
’aovcnients, seem to he under the infiueiice of the social princi(de, and to 
fonn their assemblies for no other purpose than to enjoy together, in the 
Minbcam, the mazy dance. Impelled by the same feeling, in the very depth 
ot winter, even when the earth is covered uitii snow, the tribes of Ttputarkv 
(usually, but. inifiropcrlv, ealled gnats) assemble in sheltered situations at 
i.ful-day, when the sun shines, and form themselves into choirs, that 
altcrnalely rise and lall with rapid evolutions.^ To sec these little al'ry 
'cings appa.rcntly so fuil of joy and lil’c, ami feeling the entire force of the 
Hicial principle in that dreary season, when the whole animal creation 
iippears to Miller, and the re.-.t of the insect tribes are torpid, always con- 
veys to my mind the im^st agreeable sensations. These little creatures 
may always be seen at all sea-ons amusing themselves with these choral 
d'cinces, which Mr. \Vordsworth, in one of his poems has alludetl to in 
die following beautiful lines : — 

“ Xor wanting horv to (ntcrt.nn the thought, 

(hvatuivs that in loinmunitii - 

J.css, .as might soi in, for general gnarvlinn^hip 

Or through (lepenileiiec upon mutual anl, 

I'han l)y p/irtieipation of d«‘light. 

And a strict love, of fcllowsiiip combined. 


■ec also Markwick in White's Xat. Hist. ii. ‘J.A5. - 't'tic L.ic 
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What other spirit can it he. that prompts 
'I'he tj^ildcd summer flies to mix: and weave 
Their sports together in the solar beam. 

Or in the gloom and twilight hum their joy ? 

Another association is that of males during the season of pairing. Of 
this nature seems to he that of the cockchafer and lergehater (^JMclolonlliu 
vulgaris and Amphimalla solslUiahs^y which, at certain periods ol the year 
and hours of the day, hover over the summits of the trees and hedoes like 
swarms of bees, affording, when they alight on the ground, a grateful food 
to cats, pigs, and poultry. The males of another root-devouring beetle 
{Hopita argeutea) assemble by myriads before noon in the meadows, when 
in these infinite hosts you will not find even one female.' After noon 
the congregation is dissolved, and not a single individual is to be seen 
in the air*: while those JM. vulgaris imd A» solstUialis iwe ov\ the wing 
only in the evening. 

At the same time of the day some of the short-lived Kphc.iicraj assemble 
in luimeroiis troops, and keep rising and falling alternately in the air, so ns 
to exhibit a very amusing scene. Many of these, also, are males. Tlicy 
continue this dance from about an hour before sun-set, till the dew becomes 
too heavy or too cold for them. In the beginning of September, for two 
successive years, I was so fortunate as to witness a spectacle of this kind, 
which adbrded me a more sublime gratification than any work or exhibition 
of art has power to communicate. The first was in 1811. Taking an 
evening walk near my house, when tlie sun, declining fast towanls the 
horizon, shone forth w ithout a cloud, the w hole almosphere over and near 
the stream sw armed with infinite myriads of Ephemera? and little gnats of 
the gctius which in the sunbeam aj)peareil as numerous inu! 

more lucid than the drops of rain, as if the heavens wa re show'ering down 
brilliant gcm.'«. Afterwards, in the following year, one Sunday, a little 
before sunset, I was enjoying a stroll w'itli a friend at a greater ilistance 
from the river, w hen in a field by the road side the same pleasing scene was 
renewed, hut in a style of still greater magnificence; for, from some cause 
in the atmosphere, the insects at a distance looked much larger tliaii they 
really were. The choral dancers consisted princi|)ally of Epftciiura:^ hut 
there were also some of Chironomi: the former, however, being most cou- 
spicuous, attracted our chief attention. Altcrnatels rising and falling, in 
the full beam they appeareil so transparent and glorious, that they scarcely 
resembled any thing material ; they reminded us ol’ angels and glonfu il 
spirits drinking life and joy in the effulgence of the Divine favour.-' The 
hard of Twickenham, from the terms in which his beautiful descrij)tion of 
his sylj)hs is conceived in The Rape of the Loch\ seems to have w’itnes5cJ 
the pleasing .scene here described : — 

“ Some to the sun their insect wings unfoM, 

Wuft on the hree/.e, or .sink in clouds of g(>l<l ; 

Transparent forms, too line for mortal sight, 

‘ Their fluid bodie.s Iialf dissolved in light ; 


' The females ( argtnUus Mar^h.) have rod legs, and the males (-Sou - 
rahoius piilveruleniuH Marsh.) black. 

2 Kirby in JAnn, 'J'rans. v. 250. 

3 The authors of this w'ork were the witnesses of the magnificent scone heif 
dc.scrihed. It w'as on the second of S5eptember. The lirot was on the ninth of tluO 
moil 111 . 
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Loose to the wind their airy garments flew, 

'I'hin glittering textures of the tilmv dew. 

Dint ill the riehest tincture of the skies, 

Where liglit disports in e.vcr mingling d^’es, 

While every beam new transient eolours flings, 

Colours that change whene’er they wave their wings/’ 

I wish you may have the good fortune next year to he a spectator of 
tills all but celestial dance. In the meantime, in Mayancl June, their 
season of love, you may often receive much gratification from observing 
the motions of a countless host of little black flies of the genus Hilara 
{ H, wanra), which at this period of the year assemble to wheel in aery 
tircles over stagnant waters, with a rnsli resemlding that of a hasty shower 
driven by the wind. 

Here, also, must he noticed the bombardier beetles {Brachlnus crepifuns), 
which, with several others of the same family, are usually found together 
in considerable numbers under stones, &c., and the red field-bugs Cimex 
( Pjirr/iocom) apfcnis, which, in like manner, have a very social propensity, 
though in both instances we are ignorant of any common labours or other 
motive than the love of society, wliich can lead them to associate. The 
same may be also said as to the numerous assemblages of a moth (jSVo/o- 
pJiHd Tragopoffiiiis), mentioned by M. dc Villiers, wliicb he finds in .July 
under the baik of willows, ranged side by side, generally touching each 
other, and w’ith the head always turned the same way, and which if von 
uistnrl) them do not attempt to fly, hut run upon the hacks of their com- 
panions, which exhibit no marks of alarm.^ 

The next description of insect associations is of those that congregate 
lor the purpose of travelling or emigrating together. De (ieer has given 
an account of the larvae of certain gnats (Ttpularuv) which assemble in con- 
^i(Jcral)le nuinbers for this purpose, so as to form a liand of a finger's 
breadth, and ol Iroin one to two yards in length. And, what is remarkable, 
viliilc upon their inarch, which is very slow, they adhere to each other by 
a kind of glutinous secretion ; hut when disturbed they separate without 
(iilficulty,^ Kuhn mentions another of the same tribe — from the antennm 
ill his figure, which is very iiuliflerent, it should seem a species of agaric- 
gnat {Mpr(i()])hil(i)j — the larvve of which live in society, and emigrate in 
files, like the caterjiillar of the procession-moth. First goes one, next 
lollovv two, then three, &c., so as to exhibit a serpenline appearance, 
j robahly from their simultaneous nndniating motion, and the continuity of 
tlic flics, whence the common [icople in Germany call them (or rather the 
fi! when on march) hccrwntm^ and view them with great dread, regarding 
tliem as ominous of war. These larvie arc apodes, white, sub-transparent, 
^vitli black heads/'' The. caterpillars of a moth Xuctua (^Xplophada ? ) 
Pwinnii Westw., a native of Van Diemen's Land, exhibitetl a singular 
i'figrating propensity as described by Thomas I. Ewing, Esij., who has 
given them the name of the “ migrating caterpillars.” Passing, about 
Decembers 20tli, from a barley field which hail been ploughed up, and 


* Ann. Sor. Knt. Ic /Vunci’, . 1 . bull. xii. 
2 l)i! elver, vi. 

* Saturjorsch, xvii. 2‘2G. 
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which seemed literally in motion with them, they proceeded up the road, 
entered at the gateway into the lawn, then crossed the verandah in front 
of the house, and tliroiigli two gardens until they reached a field laid down 
with English grasses, on which they committed sad havoc. Many of them 
did not stop there, as the whole road frt>m the field to the town was black 
with them. They did not cease migrating for a fortnight, proceeding with 
a quick and almost running motion over every obstacle, whether walls or 
shrubs, &c., and making a sudden halt at noon wherever they chanced to 
be, and reposing in that spot till four the next morning, when they were 
again in motion.' It is probable that these caterpillars were in search of 
fresh pasture like others I’eeding on trees, of which instances are on record 
of a whole army having at once (juitted a forest of whicli they had entirely 
consumed the leaves in quest of another. One of these hosts (as we may 
conclude) is stated by an American newspaper, the Chnrlrslon Courier^ to 
have availed themselves in May, 1S4-2, in passing from Richland to the St. 
Mathew's shore, of a new railway tlicrc running over tlie Cangaree Swamp, 
as a convenient bridge, in such countless swarm.s that a solid eolumn of 
them filletl the railway for upwards of a mile, and actually arrested the 
course of a locomotive drawing a full train of waggons laden with iron, 
though moving with a speecl of ten to twelve miles an hour, and which was 
only able to proceed by throwing sand on the fore wheels. 

Rut of insect emigrants none are more celebrated than the locusts, 
which, when arrived at their perfect state, assemble, as before related, in 
such numbers, as in their llight to intercept the sunbeams, and to darkrn 
whole countries, passing 1‘roin one region to another, and laying waste 
kingdom after kingdom ; hut upon these I have already said much, and 
shall liave occasion ugaiu to enlarge. The same teiuleiicv to shift tlii’r 
quarters has been ()l)served in oiir little indigenous devonrers, the Aphides. 
Mr. White tells us, that a!)out three o'clock in the afternoon of the 1st of 
August, 1785, the people of the village of Selhorne w ere surprised by a 
shower of Aphides or smother flies, which fell in those parts. Those that 
walked in the street at tiiat juncture found themselves covered w'ith the^c* 
insects, which si ttled also upon the hedgi s and in the gardens, hlackeniiii, 
all the vegetables where they alighted. Ilis annuals were iliscoloured hv 
them, and the stalks of a bed of onions quite coated over for six days after. 
These armies, he observes, were then, no doubt, in a state of emigration, 
and shifting their quarters, and might liave co;ne from the grc'at hop planta- 
tions of Kent or Sussex, the wind being all that day in the east. They 
were observed at the same time in great clouds about Farnhum, and all 
along the vale from Farnham to Alton. A similar emigration of these 
flies I once witnessed, to my great annoyance, wlien travelling later in the 
year, in the Isle of Ely. The air was so full of tliem, that they were in- 
ces.santly flying into iny eyes, nostrils, «Scc., and iny clothes were covered 
by them. And in 1814, in the aiilinnn, the Aphides were so abundant for 
a few days in the vicinity of Ipswich, as to he noticed with surprise hv the 
most incurious observers; as they were September 2()th and 27th, 183(3, at 
Hull, where, as the local newspapers stated, such swarms filled the aii 
that it was impos.'iihle to walk wdth comfort from their entering the eyes 
and mouth at every step ; and on the same days they were equally numerous 
at York and Derby. 


1 Trails. Ent. Soc. J^ond. ii. t)roc. h'i. 


3 Nat Hist. ii. 101 
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As thclocust-eating thrush ('Furdus Gnjilivorus) accompanies the locusts, 
so the lady*bircls {CuccmelUc) seem to pursue the Aphides ; for I know no 
otlicr reason to assign Ibr the vast number that are sometimes, especially 
in the autumn, to be met with on the sea-coast, or the banks of large 
rivers. Many years ago, those of the HLimber were so thickly strewed 
with the common lady-bird (6’. Scpicmpunclata), that it was difficult to 
avoid treading upon them. Some years afterwards I noticed a mixture of 
species, collected in vast numbers, on the sand-hills on the sea-shore, at 
the north-wpt extrcinity of Norfolk. My Iricnd, the Rev. Peter Lathbury, 
made long since a similar observation at Orford, on the 8ullblk coast ; ami 
about five or six years ago they covered the clilfs, as I have before remarked, 
of all the watering places on the Kentish ami Sussex coasts, to the no 
tnuill alarm of the superstitious, who thought them forerunners of some 
direful cvil.^ These last probably emigrated with the Aphides from tlie 
nop grounds. Whether the latter and their devoiirers cross the sea has 
not been ascertained ; that the Coccinelke attempt it, is evident from their 
alighting upon ships at sea, as I have witnessed myself.^ This appears 
clearly to have been the case with another emigrating insect, the saw-fly 
(Athfilia cnitifolkv) of the turnip.^ It is the general opinion in Norfolk, 
Mr. Marshall informs iis ‘\ that these insects come from over sea. A farmer 
declared he saw thorn arrive in clouds so as to darken the air ; the fishcr- 
•aicn asserted tluit they had repeatedly seen flights of them pass over their 
heads when they were at a distance from land ; and on the beach and dills 
they were in such (juantities, that they might have been taken up by shovel- 
fuls. Three miles inland they were described as resembling swarms of bees. 
This was in August, 1782. Unentomological observers, such as farmer^ 
and fishennen, niiglit easily mistake one kind of insect for another ; but 
supposing them correct, the swarms in question might perhaps have passed 
from Lincohishirc to Norfolk. Meinccken tells us, that he once saw in a 
villai>e in Anhalt, on a clear day, about four in the afternoon, such a cloud 
of dragon-flies {LibcliaUna) as almost concealed the sun, and not a little 
•ilarmed the villagers, under the hica that they were locusts^; several 
instances are given by Rbsel of similar clouds of these insects having been 
:ccn in Silesia and other districts®; ami Mr. Woolnough of Ilollcsley in 
Suflbik, a most attentive observer of nature, once witnessed such an army 
of the smaller dragon-flies {A^rinn) flying inlaml from the sea as to cast a 
^li^ht shadow over a field of four acres as they passed. A migration of 
'iraLion -flics wms witnessed at Weimar in Germany in 1810, and one far 
more considerable, perhaps the greatest on record, May 30th and 31st 


^ Some sach terrific idea would seem to have entered the s.ipient heads of the 
■luthofiiii's ol one of the principal towns of lJcrk.slure, which in October, ac- 

‘onling to tlic liaulhig Mercury, IvAxiiv^ had “a most formiilable invasion of this 
beautiful insect [lady- birds] . . . tin*, p.-irish engines, as well as private ones, were 
called into requisition, with tobacco-fumigated water, to attack and disperse 
them.” [ ! ! 1^] 

^ Mr. Curtis informs us that tlie aphidivorous flics (S’cerua Nibesiiy Fi/msfri &c.). 
like the lady-birds, sometimes appear in niyriu<ls on the sea-coast, all living in one 
tliroetion, and not even avoiding objects that lie in their course. {Brit. Ent. 
fel. 509.) 

^ En. Cerm. Init. xlix. 18. ^ Philo&. Trans, Ixxiii. 217. 

* Naturforsclu vi. 110. ^ ii- loo. 
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1839, when cloud-like swarms of these insects (chiefly L. depressa) wen; 
seen at Weimar, Eisenach, Leipsig, Halle, and Gottingen, and the inter* 
vening country, extending over a very large district.^ Professor Wakh 
states, that one night about eleven o’clock, sitting in his study, his attention 
was attracted by what seeniccl the pelting of hail against his window, which 
surprising him by its long continuance, he opened the window, and found 
the noise was occasioned by a flight of the froth frog-hopper (Ap/iro2)/i()ra 
.spumaria), which entered the room in such numbers as to cover the tabic. 
From this circumstance, and tlie continuance of the pelting, which lasted 
at least half an hour, an idea maybe formed of the vast host of this insect 
passing over. It passed from east to west ; and as his window faccti the 
south, they only glanced against it obliquely.* He afterwards witnessed, 
in August, a similar emigration of myriads of a kind of ground beetle 
(Aniftra vitlgnris).^ But the most remarkable migrations of beetles arc 
those recorded by M. Lacordaire, who informs us that for two successive 
years, when he was at Buenos Ayres, that city was for about eight days in 
the spring of each year inundated by such millions of llarpalm ciqmpciDm^ 
which arrived daily towards nightfall, that it was necessary every morning 
to sweep them from the exterior of the houses to a height of several feet 
above the ground.'* Another writer in the Naturforschcr, 11. Kapp, ob- 
served on a calm sunny day a prodigious flight of the noxious cabhngo 
butterfly {Vontia Jiramcce), which passed from north-east to south-west, 
and lasted two hours.® Kahn saw these last insects midway in the British 
(Iliannel.^ A similar migratory column of the universally spread Vanrm 
Cardui^ of from ten to fiitecn feet in breadth, and the passage of which 
occupied two hours, xvas observed in 183G in the canton of Vaud, Switzer- 
land.^ Lindley, a writer in the Ropal Miittarxf Chromcl(\ tells us, that in 
Brazil, in the beginning of March, 1803, lor many days successively there 
was an immense flight of white and yellow butterflies, probably of the same 
tribe as the cabbage butterfly. They were observed never to settle, but 
})roceeded in a direction from north-w’cst to south-east. No buildiims 
seemed to stop them from steadily pursuing their course, which being to 
the ocean, at only a small distance, they must consequently [)erish. It is 
remarked that at this time no other kinil of butterfly is t«) be seen, thoiuh 
the country usually Jibounds in such a variety.® In the instance of the 
butterflies mostly of a species similar to, if not identical with, the common 
English Colias luhisa^ seen by Mr. Darwin and Gaptain Fitzroy when nt 
sea, about ten miles from the bay of St. Bias, on the coast of South 
America, and which were in sncli countless myriads (occupying, accorilini^ 
to Captain Fitzroy’s calculation, a space of not less than a mile in width, 
several miles in length, and two hundred yards in height) that the sailors 
exclaimed, “ It is snowing butterflies their object in flying out so far to 
sea would seem to Imve been a volnnt.ary migration, as Mr. Darwin stat(^^ 
that the day had been fine and calm.'** Major Moor, while stationed a: 

1 Weissonhorn in M<nj. Nat. Jllst. N. S. iii. 510. 

2 Naturfnrsch. vi. JH. •‘5 xi. llo. 

Lacordaire, Introd. a VEntnm. ii. 494. 

^ Naturforsch. 94. 'J TravdSy i. !•>. 

Silbcrrnanii, Revm' Entom. ii. M?. 

8 li. M'dit. Chron. (or Mfin li p. 452. . 

2 Narrativt. of tht stirryi/i^ 15/yo^ts t f his iMaJestfs Ships AiIccmIjO'*" ’ •* 
Bennie, iii. 1&.> 
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Bombay, as he was playing at chess one evening with a friend in Old 
Woman’s Island, near that place, witnessed an immense flight of bugs 
( Gcocoriscc) which were going westward. They were so numerous as to 
cover every thing in the apartment in which he was sitting. When staying 
sit Aldcburgh, on the eastern coast, I have, at certain times, seen innume- 
rable insects upon the beach close to the waves, and apparently washed up 
by them. Though wetted, they were quite alive. It is remarkable, that 
o’fthe emigrating insects here enumerated, the majority— -for instance, the 
lady-birds, saw-flies, dragon-flies, ground-beetles, frog-hoppers, &c. — are 
not usually social insects, but seem to congregate, like swallows, merely 
tbr the purpose of emigration. What incites them to this is one of those 
mysteries of nature, which at present we cannot penetrate. A scarcity of 
food urges the locusts to shift their quarters, and too conflned a space to 
a( commodate their numbers occasions the bees to swarm ; but neither of 
these motives can ojieratc in causing unsocial insects to congregate. It is 
jftill more diflicult to account for the impulse that urges these creatures, 
with their filmy wings and fragile form, to attempt to cross the ocean, and 
expose themselves, one would think, to inevitable destruction. Yet, 
tliougb we arc unable to assign the cause of this singular instinct, some of 
the reasons which induced the Creator to endow them with it may be con- 
jectured. This is clearly one of the modes by which their numbers arc 
kept within due limits, as, doubtless, the great majority of these adventurers 
perish in the waters. Thus, also, a great supjily of food is furnished to 
those fusil in the sea itscll‘, which at other seasons ascend the rivers in 
search of them : and this probably is one of the means, if not the only one, 
to which the numerous islands of this globe are indebted for their insect 
population. Whether the insects I observed iqton the beach, wetted by 
the waves, hail flown from <nir own shores, and falling into the water had been 
ijronght back by the tide ; or whether they had succeeded in the attempt 
to pass from the continent to us, by flying as far as they could, and then 
liilliiig had been brought by the waves, cannot certainly be ascertained ; 
but Kahn’s oliservation inclines me to the latter opinion. 

The next order of iiTi[)orfect associations is that of those insects wbicii 
feed togetlicr : these are of two descriptions ; those that associate in their 
Jn'd or A/.'7 slate only, and those that associate in all their slates. The 
first of these associations is often very short-lived : a patch of eggs is glued 
to a leaf; when hutched, the little larvm feed side by side very amicably, 
and a pleasant sight it is to see tlie regularity w ith wdiicli this work is often 
dun(‘, as if by woril of command ; but when the leaf that served for their 
cr, die is consumed, tlicir society is dissolved, and each goes where he can 
to seek his ow n fortune, regardless of the fate or lot of his brethren. Of 
this kind are the iarvm of the saw-fly of the gooseberry, whose ravages f 
have ri.Tordctl before, and that of the cabbage butterfly ; the latter, how - 
ever, keep longer together, and seldom wholly separate. In their final 
^tatc, I have noticed tliat llic individuals of IVtrips r/ipsapus, the fly that 
causes us Ai liot weather such intolerable titillation, are very fond of each 
other’s company when they feed. Towards the latter end of last July, 
'valking tlirough a wheat-field, I observcil that all the blossoms of Conro/- 
'!'ifli(s arrrmhf tboiigli verv numerous, were interiorly turned quite black 
^'.v the infinite number of these in.sects, w'liich were coursing about within 
tliein. 

But the most interesting insects of this ordeV arc those which associate 
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in all their states. Two populous tribes, the great devastators of the vegc< 
table world, the one in warm and the other in cohl climates, to whicli I Imvc 
already alluded under the head of emigration — 3011 perceive I am speak- 
ing of Aphides and Locusts — are the best examples of this order : althoiigli, 
concerning the societies of the first, at present we can only say that they 
are merely the result of ‘a common origin and station; but those of the 
latter, the locusts, wear more the aj)pearance of design, and of being pro- 
duced by the social principle. 

So much as the world has suflfered from these animals, it is extraordinary 
that so few observations have been made upon their history, economy, and 
mode of proceeding. One of the best accounts seems to be that of Profes- 
sor Pallas, in his Travels into the Southern Provinces of the Jtussian Pnipirc, 
The species to which his principal attention was paid a[jpcars to have been 
the Lveusta Italica^ in its larva and pupa state. “ In serene warm wca- 
ther,” says he, “ the locusts arc in lull motion in the morning immediately 
after the evaporation of the dew; and if no dew has fallen, they appear as 
soon as the sun imparts his genial warmth. At first some are seen runnini,^ 
about like messengers among the reposing swarms, which are lying partly 
compressed upon the groiiml, at the side of small tminences, and partly 
attJiched to tall plants and shrubs. Shortly after, the whole boily begins to 
move forward in one tlircction, and with little deviation. They resemble :i 
swarm of ants, all taking the same course, at small distances, but without 
touching each other : they uniformly travel tow ards a certain rt'gion asfji'it 
as a Hy can run, and without leaping, unless piirstied; in whicli ease, iii' 
deed, they disperse, but soon collect again and follow their former route. 
In this manner they advance from morning to evtuiing without halting, 
frequently at tlic rate of a luuulred fathoms and upwards in the course dI’ 
a day. Although they prefer marching along high roails, footpaths, or 
open tracts, yet when their progress is opposcil by bushes, hedges, and 
ditches, th(^y penetrate through them : their way can only be imjiedetl by 
the waters of brooks or canals, as they are ap[)arontly terrified at every 
kind of moisture. Often, however, they eiuleavonr to gain the oppositi 
bank with the aid of overhanging boughs ; and if riie stalks of plants or 
shrubs be laid acro.ss the water, they pass in close columns over these tem- 
porary bridges, on which they even seem to rest and enjoy the rcfrcsliing 
coolness. Towairds sunset the wliole swarm gnidiiully collect in partie>, 
and creep up the |)lants, or encamj)on slight eminences. On cold, cloudy, 
or rainy days they do not travel. As soon as they acipiire w ings tluy 
progressively disperse, but still Hy about in large sw'arms.”^ 

“ In the montli of May, w hen the ovaries of these insects were ri[)C ami 
turgid,” says Dr. Shaw “ each of these swarms began gradually to dis- 
appear, and retired into the Mettijiab, and other adjacent plains, where they 
deposited their eggs. These were no sooner hatched in June, than each ot 
the broods collected itself into a compact body, of a furlong or more ia 
square, and marching afterwards directly forwards toward the sea, they let 
nothing escape them — thep kept their ranks like men of war; climbing over, 
as they advanced, every tree or wall that was in their w’ay ; nay, they en- 
tered into our very houses and bed-chambers, like so vunn/ thieves, A day 
or two after one of these hordes was in motion, others were aircatly 


1 Pallas, ii. 4:J--12C. 


a Travels, 187. 
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hatched to march and glean after them. Having lived near a month in 
this manner, they arrived at their full growth, and threw od’ their nympha^^ 
Millie by casting their outward skin. To prepare themselves for this change, 
they clung by their hinder iect to some bush, twig, or corner of a stone ; 
and immediately, by using an undulating motion, their heads would first 
break out, and tlien tlie rest of their bodies. The whole transformation 
was performed in seven or eight minutes, after which they lay for a small 
time in a torpid and seemingly in a languishing condition ; but as soon as 
the sun and the air had hardened their wings, by drying up the moisture 
that remained upon them after casting their sloughs, they reassunied their 
former voracity, with an addition of strength and agility. Yet they con- 
liiuicd not long in this state before they were entirely dispersed.” The 
species Dr. fehaw here speaks of is probably not the Locusta migrutorui. 

The old Arabian fable, that they are directed in their fiigbts by a leader 
or king', has been adopted, but I think without sufficient reason, by several 
travellers. Thus Benjamin Bullivant, in his “ Observations on the 
Natural History of New' England V* says that “the locusts have a kind of 
regimental discipline, and as it were some commanders, which show greater 
:uitl more splendid wings than the common ones, and arise first when pur- 
isucd hv the fowls or the feet of the traveller, as I have often seriously re- 
marked.” And in like terms Jackson observes, that “tliey have a govern- 
ment amongst themselves similar to that of the bees and ants; and when 
e {Snllan jerraad) king of the locusts rises, the whole body follow him, 
not one solitary straggler being left behind.”^ But that locusts have leaders, 
like the bees or ants, distinguishetl from the rest by the size and splendour 
ofilieir wings, is a eirciimstance that has not yet been established by any 
sati^^factory evidence ; indeed, very strong reasons may l)e urged against it. 
Tlie nations of bees and ants, it must be observed, are liouscd together in 
./DC nest or hive, the whole population of which is originally derived from 
MIC common mother, and the leaders of the swarms in each are the females. 
But the armies of locusts, though they herd together, travel together, and 
I’ml together, consist of an infinity of separate families, a'l derived from 
uirtlTcnt moiluTs, who have laid their eggs in separate eelis or houses in 
the earth ; so that there is little or no analogy between the societies of 
locusts and tliose of bees and ants; and this pretended sultan is something 
[uite difien ut from the ipieen bee or the female ants. It follows, there- 
tore, that as the locusts have no common mother, like the bees, to lead 
flicir swarms, there is no one that nature, by a ditlerent organisation and 
aii plci dimensions, and a more august form, has destined to this high 
otfee. The only question remaining is, whether one be elected from the 
rest by common consent as tlieir leader, or whether their instinct impels 
dicin to follow the first tiiat takes Hight or alights. This last is the 
learned Bochart’s opinion, and seems much the most reasonable.' The 
iibsiirdity of the otlier snpjiosition, that an election is made, will appear 
bom such (juerics as these, at which you may smile. Who arc the elec- 
tors V An; the myriads of millions all consulted, or is the elective fran- 
^'bise confined to a few? Who holds the courts and takes the votes? 
^Vho casts them up and declares the result? When is the election made? 
The larvm ap[)ear to be as much under government as the perfect insect. 


I B(K'liart, JTIorozoic. ii. 1. 1. c. ‘2. 4G0. 
** Jackson’s JIarovco, 51. 


3 In Phihys. Trnua. for IGDS, 
liochart, UUrvzok. ubi supra. 
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Is the monarch then chosen by his peers when they first leave the cfjg aiid 
emerge from their subterranean caverns ? or have larva, pupa, and iiijju^o 
each [heir scpnnitc kin^? The accoimt given us in Scripture is ccrniinly 
much the most probiihlc, that the locusts have no king, though they oh, 
serve as much orcier aiul regularity in their movements as if they werr; 
under military discipline, and had a ruler over them.^ Some s[)ecies o 
ants, as we learn from the admirable bistory of them by IVI. P. Huber 
though they go forth by common consent upon their military expeditions 
yet the order of their columns keeps perpetually ehaugi ng ; so that those 
who lead the van at the first setting out soon fall into the rear, aru 
others take their place : their successors do the same ; and such is tlu 
constant order of their march. It seems probable, as these columns an 
extended to a considerable length, that the object of this successive ehan-c 
of leaders is to convey constant intelligence to those in the rear of wliai 
is going forward in the van. Whether anything like this takes place for 
the regulation of their motions in the innumerable locust-armies, which art 
sometimes co-extensive with vast kingdoms ; or whether their instiiui 
simply directs them to follow the fir.«>t that moves or flics, and to keej: 
their measured distance, so that, as the projihct sjieaks, “one does not 
tiirust another, and they walk every one in his path‘s,” must be left to (ii- 
lure naturalists to ascertain. And 1 think that you will join with me in 
the wish that travellers, who have a taste for Natural History, and sonic 
knowledge of insects, would devote a share of attention to the procee(liag>) 
of these celebrated animals, so that we might have facts instead t>f fables. 

The last order of imperfect associations approaches ncarta* to [)erleLt 
societies, and is that of those insects which the social principle urges to 
unite in some common work for the benefit of the community. 

Amongst the O'lvoptcra, Afcuchus pilulariu};, a bcclle bi*fore mcnfioncil, 
acts under the influence of this principle. “ 1 have attentively aihiiiroi 
their industry and mutual assisting of each other,” sa\s (’atesby, ‘•in 
rolling those globular balls from the place where they nuule them t(» that 
of their interment, which is usually the distance of some yards, more or 
less. This they perform breech foremost, by raising their hind [Kiris 
forcing along the ball with their hind feet. Two or three of tln'm aiv 
sometimes engaged in trundling one bull, which, from meeting with im- 
pediments from the unevenness of tlu? gromul, is sometinu dt scrtcd Is 
ihem : it is, however, attempted by others with succc'-s, nuic.-s it hap[)cn' 
to roll into some deep hollow chink, where they are con>trained tt) havi 
it ; but they continue their work by rolling off the next hall that comes iii 
their way. N(»tte of them seem to know' their own balls, but an cqn;*! 
care for the w'hole appears to affect all the community.”^ 

Many larvte also of hcpidoptcrd associate with this yi(?w, some cl 
which are social only during part of their existence, and others dnriir-' 
the whole of it. The first of these continue together, while their united 
labours are beneficial to them ; but when they reach a certain period o! 
their life, they dis[)erse and become solitary. Of this kind are tlie cn^ei- 
j)illars of a little butterfly {Mvlxlcvn C'mx'm) which devour the narrow- 
leaved plantain. The families of these, usually amounting to about a 
hundred, unite to form a pyramidal silken tent, containing several ap;irt' 

^ Troverbs, xxx. 27. 3 Jod, ii. 8. 

^ Catcsby’.s Carolina^ ii. 111. 
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icnts, which is pitched over some of the plants that constitute their 
Iboel, and shelters them both from the sun und the vaivA. 
consiuncd the provision which it covers, they construct a new one over 
other roots of this plant; and sometimes four or five uf these cncamp- 
iiitMits may be seen witliin a foot or two of each other. Against winter 
they weave and erect a stronger habitation of a rounder form, not divided 
by any partitions, in which they He heaped one upon another, each being 
lolled up. About April they separate, and continue solitary till they 
assume the pupa. 

llcauinur, to wliom I am indel)tcd for this account, has also given us 
an interesting history of another insect, the gold-tail moth {Porthesia 
(hn/sorr/fa-a) before mentioned, whose caterpillars arc of this description. 
They belong to that family of BombijcuUi: which envelof) their eggs in 
jiaii* ])hicked from their own body. As soon as one of these young cater- 
j)!llars is disclosed from the egg, it begins to feed ; another quickly joins it, 
jjlaeing itself by its side ; thus they proceed in succession till a file is 
1 ‘irincil across the leaf: — a second is then begun ; and after tliis is coni- 
pleteil a third, — and so thc*y proceed till the whole upper surface of the 
Kaf is covered : — but as a single leaf will not contain tlic whole family, 
tlie remainder take their station upon the atljoining ones. No sooner 
liave tliey satisHed the cravings of hunger, than they begin to think of 
erecting a common habitation, which at first is only a vaulted weh, that 
covers tlie leaf tliey inhabit, but by their united laliours, as I have de- 
^c^l)cd in a former letter, in due time grows into a inagnifieent tent of silk, 
containing various apartments sufficient to defend and shelter them ail 
li’oin the attacks of enemies and the inelemency of the seasons. As onr 
citerjiillars, like eastern iiionarchs, are too delicate to adventure their feet 
upon the rough bark of the tree upon vvhieli they feed, they lay a silken 
.:>rpet over every road and pathway leading to their palace, which cx- 
tciuls as far as they have occasion to go for food. To the habitation just 
ilc>crihed, they retreat during heavy rains, and wdien the sun is too hot : 
— they likewise pass part of the night in them ; — ami, indeed, at all times 
may usually be iound at home. Upon any sudden alarm they 
1 treat to them for safety, and also when they cast their skins : — in the 
' 'V inter they are wholly confined to them, emerging again in the spring: 
hut ill May and June they entirely desert them , and, losing all their love 
lur society, live in soliuuie till they become pupa^, which takes place in 
iihimt a month. When they desert their nests the s[;idLTs take possession 
cl them ; which has given rise to a prevalent though most absurd opinion, 
i tlue they are the parents of these caterpillars.^ 

j M itii otiier caterpillars the association continues during the whole of 
I the larva state. De (ieer mentions one of the saw-flies (^Serrifera) of this 
Ascription which form a common nidus by connecting leaves together with 
^‘Ikcu threads, each larva moreover spinning a tube of the same material 
h>i* its own private apartment, in which it glides backwards and forwarils 
its bae^,* I have ob.servcnl similar nidi in this country ; the insects 
'Aat form them belong to the Fabrician genus Lifda, 

A small East Indian hair-streak biitterfiy {JlViecla Isocrates)^ of whose 
^^'onomy IMr. Westwood has given an interesting account, resides in the 
statcj in small societies of at least seven or eight individuals in tiie 

' lloaumur, ii. 120. 


2 De Goer, ii. 1021). 
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inside of the pomegranate, on the seeds and pulp of whicli it feeds. Th 
fruit being thus rendered weak and unable to support its own weight wonj 
be liable to have itvS stalk broken and to fall to the ground witli the fijv 
wind and there rot, in which state it would most probably be destructiv 
to the inclosed larvae. To obviate this evil, the cater])illars when full f;. 
have the remarkable instinct to gnaw a hole about a (juarter of an ineJj 
diameter through the hard shell of the fruit while it still remains on tlu 
tree, and issuing through this hole to spin in common fas it would seej)) 
a silken web attached both to the stalk and the base of the fruit, and snl- 
ficiently strong to supjmrt the pomegranate from falling in the event of the 
stalk being broken by the wind ; and having thus sci’ured the stability o 
their chamber, they retire again into it, and tluM-e undergo their metamor- 
phosis, the butterdies while their wings arc still unexpanded creeping oiii 
of the hole above mentioned, which thus serves a second iinjmrtant pur. 
pose in their economy, of allowing them a free passage in their perfect 
state tlirongh the hard shell of the pomegranate, which, if this door in it 
had not previously been |)ro\idcd by the caterpillar with its jaws, wouM 
have proved a fatal prison to the butterHy, which has no such instru- 
ments.^ 

The most remarkable insects, however, that arrange under this class of 
itnpcrfect associates, are those that observe a particular order of niarch. 
Though they move without heat of drum, they maintain as much regnlaritv 
in their step as a file of soldiers. It Is a most agreealile sight, says one of 
Nature’s most favoured admirers, Ihmnct, to see several liumlreds of the 
larvae of Clhiocampa nenstria marching after each other, some in sti\jigi:t 
lines, others in curves of various intlection, resembling, from their fiery 
colour, a moving cord of gold stretched u[)ou a silken riband of the piin r 
white ; this riband is tiie carpeted causeway that Ic'ads to their leafy pasture 
from tlieir nest. I-^qually amusing is the progress of another moth, the 
ntf/ccanipa, before noticed ; they march together from llieir eomnion 
citadel, eonsi^ting of pine leaves united ami inwoven with the silk which 
they spin, in a single line ; in following eacli other they desenhe a iiiii!* 
titude of graceful curves of varying figure, thus foriniiig a scries of liviiiy' 
wreaths, uliieh change their shajie every moiiunt : — all move ^^ifh 
uniform pace, no one prc.s''ing too forward or loiterie.g hcliiiiil ; wlaii the 
first stops, all stop, each defiling in exact military oriler. ' 

A still more singular and pleasing ^j)ectac]e, vn ln*n tlieir rey iments maidi 
out to forage, is cxiiibited by tlic caterpillars of the /'n/r^ moi'i 

(Cncthocampn pTocrysiaut <i). Tiiis moth, \\hi( h i-’ a native ol b’rauee, an 1 
has not yet lietn found intliis country, inhabits the oak. Kaeli family cunsi'-ts 
of from 6*00 to SOO individuals. W’lien young, they have no fixi'd haiu!a- 
tion, hut encamp sometimes in one place and sometiiiK’s in another, nu'lyi' 
the .shelter of their well : hut when they have attained two-thirds of thr.r 
growth, they weave for themselves a common lent, Indore* ilescrihol. 
About sunset the regiment leaves its (piarters ; or, to make the nietai>!i''i’ 
harmonise with the trivial name of the animal, tlu; monks t!u*ir cuunuljitun. 
At their head is a ciiief, by w hose movements their ['roeession i.s reguUfc.- 
When lie sto[)s, all stop, and proceed when he jiroceeds ; three or locr I’l 

^ Westwoof] ia Tnwy. 7'nf. Soc. Jjunl. ii. 1. 1. "Mie 

{Euvlu-ira Hi cin/is W'ostAV. ), j're>iow‘-ly noticed, is ul»u (as its lunui; implies) i ■ 
its i.'irva state. 

2 JJonuct, ii. oT. 
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l *r immediate followers succeed in the same line, tlie head of the second 
touching the tail of the first : tlicn comes an equal series of poirs, next of 
llirces, and so on as far as filtcen or twenty. The whole procession moves 
rcnila'rly on with an even pace, each file treading upon the steps of those 
that precede it. If tfie leader, arriving at a particular poiut, pur?>ues u 
(littbrc.nt direction, all march to that point before they turn. Probably in 
tills they are guided by some scent imparted to the tracks by those that 
pass over them. Sometimes the order of procession is different ; the 
hfacicr, who moves singly, is followed by two, these are succeeded by 
three, then come four, and so on. When the leader, — who in nothing 
(litfers from the rest, and is probably the caterpillar nearest the entrance to 
the nest, followed, as 1 have described, — has proceeded to the distance of 
about two feet, more or less, he makes a halt ; during which those which 
remain come forth, lake their places, the company forms into files, tlic 
march is resumed, and all follow as regularly as if they kept time to music. 
Tlicsc larvre may be occasionally found at mid-day out of their nests, 
parked close one to another without making any movement ; so that, 
although they occupy a space suiricieutly ample, it is not easy to discover 
them. At other times, instead of being simply laid side by side, they arc 
formed into singular masses, in which they are*heapcd one upon another, 
and, as it were, interwoven together. Thus, also, tluy are disposed in 
tiicir nests. Sometimes their lamilics divide into two bands, which never 
afterwards unite.* 

Tile processionary caterpillars of the fir (those of Curihocampa jntpo- 
like the preceding, live in a common silken net placed at the extre- 
mities of its branches, on which they feed ; and when they leave one tree 
to proceed to another, they also move in procession, but with this striking 
(iitfcrcnce, that they all range tlieinsclves in a .svVg/c file, the head at' each 
iio exaetiv touching the fail of that before it as to form apparently one vast 
catiTpillar of from fifteen to twenty feet long, and thus traversing by a 
continuous and occasionally slightly jerking motion, without ever breaking 
their line, the path they have chosen. What is singular is, that if the first 
; ("’ti rpillar of the file be touched with the hand or a stick, it shrinks and is 
visibly agitated, as if it feared to be stung b}- an Ichm uimm^ and the last of 
l!i(? file, even if comjiosed of six hundred, makes at the same instant, as 
^vfll as every intermediate indiviiinal, the same movemenis, as if struck by 
m electric shoek.^ — 'The individuals of another processionary caterpillar, 
he j)erfeet insect of which Mr. lowing had not liecn able to rear, lie informs 
us iiiarcli in circles, or ratlicr ovals, and, when young, follow one another 
I’our ! uiul round for liours together 

f have iiotiiing further of importance to communicate to yon on imper- 
fi'ct societie.s : in my next I .sliall begin the most interesting subject that 
kntoinology offers ; a subject, to say the least, iiieliuliiig as great a portion 
hath of iiistnietion and aimisemcnc as any branch of Isatunil llistory 
atlonls ; — I luoan those perfret associations which have for their great 
PhjcTt tiie mrtltiplieation of the species, and the ciliication, if such a term 
Ny he here employed, of the young. This is too fertile a theme to bo 
pnfincd to a single letter, but must occupy several. 

I am, iS:c. 

' Kcaiimur, ii. ISO, 

® lie Villiers, Anti. Snc. Knt. <le /Vh/kv, i. ‘JOl. 

^ Westwood ill Trans. Knt. Sac. Loud, ii. pioc\ 1\'. 



LETTER XVII. 


SOCIETIES OP INSECTS— co«*nMerf. 

rEHFECT SOCIETIES. (wilITE ANTS AND ANTS.) 

The associations of insects of which niy last letter gave you a detail were 
of a very imperfect kind, both as to their object and duration : but those 
which 1 am now to lay before you exhibit the semblance of a nearer 
approach, both in their principle and its results, to the societies of niim 
himself. There are two kindred sentiments that in these last act with 
most powerful energy — desire and affection. From the first proceed maiiv 
wants that cannot he satisfied without the intercourse, aid, and co-opera- 
tion of others; and hy the last we are impelled to seek the good of certain 
objects, and to delight in their society. Thus self-love combines with 
philantliro()y to produce the social principle, both desire and love alter- 
nately urging ns to an intercourse witli each other ; and from these in 
union originate the multiplication and preservation of the species. These 
two passions are the master-movers in this business ; but there is a third 
subsidiary to them, which, though it trenches upon the social principle, 
considered ahstracteilly, is often a powerful bond of union in separate 
societies — you will readily perceive that I am speaking of fear ; — under 
the influence of this passion these arc drawn closer together, and unite 
more intimately for defence agaiii-st some common enemy, and to raise 
works of munition that may resist his attack. 

The main instrument of as.sociation is language, and no as.sociation 
be perfect where there is not a common tongue. The origin of nationalit;. 
was difference of speech : at Babel, when tongues wen? divided, nations 
separated. Language may be understood in a larger sense than to signily 
inflections of the voice, — it may well include all the means <jl’ niaking 
yourself understood by another, whetiier by gestures, soiimis, signs, or 
words : the first two of these kinds may be called natural language, and tlir 
last two arbitrary or artificial. 

I have said that perfect societies of insects exhibit the scm-’/ditce o\' ^ 
nearer approach, both in their principle and its results, to the .societies ol 
man hiiur^elf, because, unless we could perfectly understand what instiiut 
is, and how it acts, we cannot, without exposing ourselves to the charge oi 
temerity, assert that these are precisely the same. 

But when we consider the object of these societies, the preservatioii 
and multiplication of the species, and the means by whicli that object 
attained, the united labours and co-operation of perhaps millions ol indi- 
viduals, it seems as if they were iiiipelled by passions very similar to those 
main-springs of human associations w'hich I have just enumerated. Desire 
appears to stimulate tliein — love to allure them — fear to alarm 
They want a iiahitati m to reside in, and food for their subsistence, 
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not this look as if desire were the operating cause, which induces them to 
unite their labours to construct the one and provide the other ? Their 
nests contain a numerous family of helpless brood. J)oes not love here 
.seem to urge them to that exemplary and fond attention, and those un- 
leiuittcd and indefatigable exertions manifested by the whole community 
ior the benefit of these dear qbjects ? Is it not also evidenced by iheiV 
ofucral and singular attachment to their females, by their mutual caresses, 
jn’ their feeding each other, by their apparent sympathy with suffering 
individuals and endeavours to relieve tliem, by their readiness to help 
tho.se tliat are in difficulty, and finally by their .s[)orts and assemblies for 
relaxation V That fear produces its inflnenee upon them seems no less 
evident, when we sec them agitated In- the approach of enemies, endeavour 
to remove what is most dear to them beyond their reacli, unite their efforts 
to repel their attacks, and to construct works of defence. They appear to 
have besides a common language; for they posse.ss the faculty, by signifi- 
cative gestures and sounds, of eomniunicating their wants and ideas to each 
othcr.^ 

Ihere are, however, the following great differences between human 
societies and those of insects. Man is snsccptihle of individual aitach- 
iijciit, w Inch •forms the basis of liis hap[)iness, and the source of his purest 
and dearest enjoyments : whereas tlio love of insects seems to be a kind of 
instinctive patriotism that is extended to the whole community, never 
distinguishing individuals, unless, as in the instance of the female bee, cou- 
iicctcd with that great ohj(.‘ct. 

iNlan also, endowed with rea.son, forms a judgment from circum.slances, 
and by a variety of means can attain the same end. Besides the language 
of nature, gestures, and exclamations, which the passions pro luce, Ik; is 
pifted nitli the divine faculty of .spceeli, and can express his tliouglits by 
articulate .sounds or artificial language. — Not so our social insects. 
Every species has its peculiar mode of proceeding, to which it ailhcres as 
to the law of its nature, never ileviating hut under the control of im[5e- 
rituis clrcum^.tance'j ; for in j)articnlar instances, as von will see when I 
(Mine to treat of their instincts, thev know liow to vary, though not very 
ir.atcrially, from the usual modev But they never dejiart, like man, from 
tlio gciu*ral system ; and, in common with the rest of the animal kingdom, 
tne\ have no articulate language. 

llnnian associations, under the direction of reason and revelation, are 
iiro formed with liiglier views, — I mean as to government, morals, and 
religion : — with respect to the last of tiu'se, the social insects of course can 
liav. nothing to do, exce[)t that by their wonderful proceedings they give 
man an occasion of glorifyittg his great Creator ; hut in their instincts, ex- 
traordinary as it may seem, they exliihit a semblance of the two foniicr, 
as will ahmidantly ap[)ear in the cour.se of our corre.spondence. 

i shafi not detain you longer by prefatory remarks from the amusing 

' It is not Irt-rc meant to he assert ed^tliat insoets aro> actuated by tlie-o passions 
I'Mluj same way that man is, hut only tliat iu tlieir various lustiucls they 
tile of tlicin, aud, as it were, iiffinfoll.'ie them. 

“rhi>irurs dViitre eux (Jt/snirs) sa’veut user o- ivssourccs iugdnieusos les 
diyonstanccs dillieilcs : ils sorteut alors «le Icur loutine aoc-mtume'e, oi .‘..'mb Mit 
(rapies la position dans laquelle ils troiivoiit ; i-Vst la sans 'loiito Inn dcs 
I’lieuou'.oncs Ics plus eurimix de I'liistoire uaturjlle.’’ Huber, 0!>^rrv<tli!;nA 

Ics AbcUlcs, ii. — Compare also ibid. ‘2atb note N, B. 
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scene to which lam eager to introduce 3'ou; but the following observation; 
of M. P. Huber on this subject arc so just and striking, that I cannot rc 
frain from co[)ying them. 

“ The history of insects that live in solitude consists of their generation 
their peculiar habits, the metamorphoses they undergo, their manner 0 
life under each successive form, tlie stratagems for the attack of thcii 
enemies, and the skill with w hich they construct their habitation : but tliai 
of insects which form numerous societies is not conliued to some remark 
able proceedings, to some peculiar talent ; it otfers new relations, whid 
arise from common interest, from the equality or superiority of rank, fron 
the part which each member supports in the society ; and all these relation; 
suppose a connection between the diflcrent individuals of which it con- 
sists that can scarcely exist but by the intervention of language : for siidi 
may be called every mode of expressing their wishes, their wants, aini 
even their ideas, if that name may be given to the impulses of instinct. It 
w’ould be difiicult to explain in any other way that concurrence of all 
wills to one end, and that species of harmony which the whole of their 
institution exhibits.” 

The great end of the societies of insects being the rapid multiplication oi 
the species, Providence has employed extraordinary means to secure the 
fulfdment of this object, by creating a [)articular order of individuals in 
each society, which, freed from sexual pursuits, may give themselves 
wholly to lal)our, and thus absolve the females from every employment hut 
that of furnishing the society from time to time with a sullicicnt supply ot 
eggs to keep up the population to its proper standard. In the case of the 
Termites^ the oflice of working for the society, as these? insects belong to 
an onler whose metamorphosis is scmi’-con^plctcy devolves upon the larvie; 
the neuters, unless these should prove to be the larva; of males, being the 
soldiers of the cominiinity. 

From this circumstance perfect societies may be divided into two 
classes; the first including those whose workers are Ifirvu^ and the second 
th(jsc whose workers arc nevirrs,^ The white ants belong to the foimr 
of tlu'se classes, and the social Hipucm^ptcra to the latter. 

J’efore I begin witli the liistory of tlie societies of white ants, I must 
notice a remark that has been made applying to societies in gen(‘ral — that 
mimhers are essential to the full development of the instinct of soc 
animals. This lias been obscrvcil by Ijonnet with rcsjicct to the bcavii ”; 
by Keaiimnr of tlie bivc-bce ; ami by M. P. Huber of the buniblc-ijcc.' 
Amongst hymenopt crons social insects, however, the observation stci 
not universally applicable, but only under particular circumstances ; Idr in 
incipient societies of ants, humidc-bees, and wasps, one female lays the 
fouiulatiou of them at first by herself, and the first brood of neuters that is 
hatched is very small. 

I have on a former occasion given you some account of the dcvastiifutn 
produccil by the white ants, or Tcrniites, the specii!s of which constitute 

' I employ ('(‘('asionally tlic t«*nu itcuicrsy tlmugli it is not perfectly proper, 
the sake of coiivctiience ; — siricily' speakin^g, they may rather be reganlcd 
perfect or sterile femrdes. Vet, certainh', a*« the impcrf<rtio!i of their orgaiiis'it: 
uiitits them for xual piiroosis, iJic term neuter is not absolutely imj)roper. 

2 (Kuv. ix. 1(;3. 

5 iM. F. Ilubcr in Lirm. Imrans, vi. ‘JoG. Keaum. v. 
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he first class of perfect societies ; I shall now relate to you some further 
)articiilars of their history, which will, I hope, give you a better opinion 
)f tliern. 

The majority of these animals are natives of tropical countries, though 
wo species are indigenous to Europe ; one of which, thought to have 
)ecn imported, is come so near to us as Bordeaux. The fullest account 
lirhcrto given of their liistory is that of Mr. Smeathmau, in the Phi/oso- 
)hlc(il Transacliom for 1781, which, since it has in many particulars been 
‘onfirmed by the observations of succeeding naturalists, though in some 
hings he was evidently mistaken, I shall abridge for you, correcting him 
vhere he appears to be in error, and adding from Batrcille, and the MS. 
)l’a French naturalist resident on the spot, kindly furnished by I^rofessor 
Hooker, what they have observed with respect to those of Borilcaux and 
Lcylon. The white ants, though they belong to the Kruroj^tcra order, 
borrow their instinct from the hymenopterous social tribes, and iu con- 
unction with the ants connect the two orders. Their societies 

jonsist of five descriptions of individuals — workers or larvm — nymphs or 
[)upii' — neuters or soldiers — males and females. 

1. The workers or larvm, answering to the hymenopterous neuters, are 
the most numerous anil at the same time the most active part of the com- 
munity, upon whom devolves the otTice of erecting and repairing the 
Imililiiigs, collecting provisions, attending upon the female, conveying the 
cirgs when laid to what Smeathman calls the nurseries, ami feeding the 
young larviB till they arc old enough to take care of themselves. Thev 
arc distiuguislied from the soldiers by their diminutive size, by their round 
heads ami shorter mandibles. 

'2. I'he nifwphs or f)U[).'c. Tliesc were not noticed by Smcatliinan, who 
mistook the neuters for them : they difier in nothing from the larv:e, 
and probably are equally active, except that they have rudiments of wings, 
or ratiicr the wings folded up iu eases (^plcrolfirccc). They were first 
observed by Latreille ; nor did they escape the aiitlior of the MS. above 
alluded to, who mistook them for a different kind of larva'. 

.'1. The neuters^ erroneously called by Smoathman pupic. These are 
much less numerous than the workers, bearing the proportion of one. to 
one hundred, and exceeding them greatly in bulk. They are also distin- 
guishable by their long and large bead, armed with very long subulate 
mandibles. Their office is that of sentinels ; and w’hen the nest is attacked, 
to them is committed the task of defending it. These neuters are (juite 
unlike those iu the Hpmrrwptrru perfect societies, which seem to be a kind 
of abortive females, and there is notliiiig analogous to them in any other 
ilcj)ar(ment of I'aitomology. 

4. and .■), Males and females, or the insects arrived at their state of 
perfection, and capable of continuing the species. There is only one of 
each in every separate society ; they arc exempted from all particijuitiou 
in the labours and employments occupying the rest of the eommunitv, 
that they iftay be wholly devoted to the furnishing of constant accessions 
to the population of the colony. Though at their first <lisclosure from 
the pupa they have four wings, like tiie fen’ale ants they soon cast them ; 
hut they may then he di>tingiii>heil from the blind larvie, puj):e, uud 
neuters^ by their large and prominent eyes.' 

t The neuters in all respects b(‘ar a .‘Strong* r analogy to the larva* than (o^ the 
perfect insects; and, after all, may possiblv turn out to be larva', perhaps of the 

X 2 
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The first establishment of a colony of 'rermites takes place in tlie fol- 
lowing manner. In the evening, soon after the first lormulo, which at the 
latter end of the dry season proclaims the afiproach of the ensuing rains, 
these animals having attained to their perfect state, in which they are 
furnished and adorned with two pair of wings, emerge from their clay-hiiilt 
citadels by myriads and myriads to seek their fortune. Borne on these 
ample wiiigs, and carried by the wind, they fill tlxi air, entering the houses, 
extinguishing the lights, and even sometimes being driven on board the 
ships that are not far from the shore. The next morning they are disco- 
vered covering the surface of the earth and waters ; deprived of the wings 
which before enabled them to avoid their numerous enemies, and whicli 
arc only calculated to carry them a few hours, and looking like large 
maggots ; from the most active, industrious, and rapacious, tliey arc now 
become the most helpless and cowardly beings in nature, and the prey of 
innumerable enemies, to the smallest of which they make not the least 
resistance. Insects, especially ants, which are always on the bunt for 
them, leaving no place unexplored ; birds, reptiles, beasts, and even man 
himself, look upon this event as their harvest, and, as you have been toM 
before, make them their food ; so that scarcely a single pair in niaiiv 
millions get into a place o(‘ safety, fulfil the first law of nature, and lay the 
foundation of a new community. At this time they are seen running 
upon the ground, the male after the female, and sometimes tv.o chasing 
one, and contending with great eagerness, regardless of tb.e iumimerablo 
dangers that surround them, who shall win the prize. 

The workers, wlio are continually prowling about in their eovei ed ways, 
occasionally meet with one of these pairs, and, being impelled by their 
instinet, pay them homage, and they are I'lectcd as it were to be; king anti 
queen, or rather father and mother, of n new colony^ ; all that are not 
so fortunate inevifahly jierish; and, eonsid(;ring the infinite host of their 
tneiries, probab!) in the eoiiise of the following day. Tin; workers, as 
soon as this election takes place, liegiii to inclose their new riders in a 
small chamber of clay, before describeil, sniteil to their size, the entrani ‘s 
to w liieli are only large enongli to admit themselves and the niniters, hiif 
nuieh too small for tin; royal pair to pass through ; — so that their state of 
loyalty is a state of eonfinement, and so continues ilnring the remainder 
of their existence. The impregnation of the female is siijiposed to take 
})lace alter this confinement, and she soon heeins to fiirui‘'h the infant 
colony with new inhabitants. 'I'he care ot' feeding lii'i* and her male coni- 
jjanion devolves upon the industrious larviu, who supply them both with 
every thing that they want. As she ilUTease^> in dimensions, they keep en- 
larging the cell in which she is dctaineil. Whim the hnsiness of ovipo>itio!i 
toiiimenees, they take the eggs from the female, and de|)o:sit them in the 


males. Hiihor seems to their hi'ing le'ntors. JVimr. OAs’. ii. -Ml. noti- *■ 

<.rreat iliia reners opinion eoiitiinie to exist .nnon;'''^t enlomolouists ns to tin* 1'''^ 
; ature of tlie individuals ;il>ovr dirseribi'd of’ this very anomalous trih*’. lor tlif 
.1 tails of wliicli, and of the ar>;uments emi»Ioved, .<«*o W^estwuoil, Mod. Cfassif. I'J 

j;.s. ii. lo. 

A In tliis these a ni mats vary from the usual in-tiui't of the social 
tile ant.><, the wasp", and ti e hianole-hee.s — Avith wiioin the fi-ioales lay the 'n -l 
• iindations of the colonic^;, una^si.-ted hy any ueuter.s ; — hut in tlie swurins ol ik*-' 
Li've-hcc an election ma} i>erhapb in soine instances bo said to take place. 
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nurseries. Iler abdomen now begins gradually to extend, till in process 
of time it is enlarged to 1500 or ‘2000 times the size of the rest of her 
body, and her bulk C(|iials that of 20,000 or 30,000 workers. This part, 
often more than three inches in length, is now a vast matrix of eggs, 
which make long circumvolutions through numberless slender serpentine 
vessels : it is also remarkable for its peristaltic motion (in this reseiiil)Iing 
tlic female ant‘), which, like the undulations of water, produces a per- 
petual and successive rise and fall over the whole surface of the abdomen, 
and occasions a constant extrusion of the eggs, amounting sometimes in 
old females to sixty in a minute, or eighty tliousand and upwards in twenty- 
four honrs.'^ As these females live two years in their perfect state, how' 
astonishing must be the number produced iu that time! 

This incessant extrusion of eggs must call for the attention of a large 
niimhcr ol the workers in the royal chamber (and indeed it is always full 
of them), to take them as they come forth and carry them to the nurseries ; 
in which, when hatched, they are ])rovided with food, and receive every 
necessary attention till they are able to shift for themselves. — One remark- 
able circumstajice attends these nurseries — they are always covered with 
a kind of mould, amongst which rise numerous globules about the size of a 
small pin’s head. This is probably a species of J/ucor, and by Mr. Kdnig, 
who found them also in m^sts of an Iiiast India species of Tenues, is eon- 
jeetured to bo tiu; food of the larvte. 

The royal cell has, besides some soldiers in it, a kind of body-guard to 
the roud pair that inliai)it it : and the surrounding apartments contain 
alwa\s many, both labourers and soldiers in waiting, that they may succes- 
sively attend upon and (lefcnd the common father and mother, on whose 
^Lifcty depend the happiness and even existence of the whole community, 
mid wliom these faithinl subjects never abandon even in their last distress. 

The manner in whieh tin; Termites feed the young brood before they 
coniinenee their active life and are admitted to share in the labours of the 
rest, has not, ns far as 1 know, been recorded by any writer. I shall, 
liiercfore, leave them iji their nurseries, and introduce you to the bustling 
'■cene w'iiicii these creatures exi)il>it in ibeir first state after they are become; 
u.scfnl. To do this, in vain should I carry you to one of their nests — you 
would scarcely sec a single one stirring — though, perhaps, under your feet 
there wouM he millions going and returning by a thousand ditlerent ways. 
Tnlcss I possessed the power of Asmodeiis in Lr Dlablc 7>o/V(ver, of show- 
in;; yon their houses and covered ways with their roofs removed, j»on 
dd n'turii home as wise as you came; for these little busy creatures 
arc taught by iVovidence always to work under cover. If they have tcj 
tiMv(d over ii rock or up a tree they vault with a co[)ing of earth the route 
they mean to pursue, and they form subterranean paths and tunnels, some 
oi a diameter wider than thi; bore of a large cannon, on all siilcs from 
their habitat ion to tludr varioms objects of attack ; or which sloping down 
(for they c^tmiot well mount a surface (piite j)erpcndicular) penetrate to 
the dej)th of three or f()ur feet under their nests into the earth, till they 
iirnvcat a soil proper to he used in the erection of their buildings. Were 
they, indeed, to e.xpose tliem.selves, the race would soon be annihilated by 

' fiould's Acciumt of Knqlhh Ants^ 2'i. 

^ Jolui Hunter tlissectt;ii two young qnoens. In the a\>don\on he found two 
I ^'Vuries, consisting of many huiulred oviducts, each containing iunuinorabic eggs. 
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their innumerable enemies. This circumstance hns JcceivcJ the author o'" 
the MS. account of those in Ccvlon, who, spciikin^ of the ucsts of 
insects in that island, which he describes as twelve feet hii^h, objicrves 
that “ they may be considered as a Jarce city, which contains a ‘TOii 
luunber of liouscs, and these bouses an infinite nninbcr of cells or apart- 
nients ; — those cells appear to me to comiminicate with each other, but 
not the bouses. 1 have convinced myself, by briniting toiiether the brokoi 
walls of one of the cavities of the nest or cone, that it does not corninuni. 
cate with any other, nor ici/Zi the exterior of the cone, — a very curious 
circumstance, which I will not undertake to explain. Other cavities com- 
municate by a very narrow tunnel.” By not looking for subterranean 
communications, he was prohalily led into this error. 

You have before licard of their diligence in building. Docs any accident 
happen to their various structures, or arc they dislodged from any of their 
covered ways, they are still more active and expeditious in repairing, 
(ietting out of sight as soon as possible — and they run as fast or fastis 
than any insect of their size — in a single niirht they will restore a gallery 
of three or four yards in length. If, attacking the nest, you divide it in 
halves, leaving the royal chamber, and thus lay open thousands of apart- 
ments, all will be shut up with their sheets of elay by the next morning; 
— ^ nay, e ven if the whole be demolished, provided the king and the (|nei>n 
be lelt, every interstice between the ruins, at which either cold or wet can 
possibly enter, will be covered, and in a year the building wall be raised 
nearly to its pristine size and grandeur. 

Besides building and repairing, a great deal of their time is occupied in 
making iieccssjiry alterations in their mansion and its a|)proaebes. The 
royal presence-chamber, as the female increases in size, must be grudunlh 
enlarged, the nurseries must be removed to a greater distance, the 
eharibers and exterior ol‘th(' nest receive daily accessions to provide for 
daily increasing pofuilatiou ; and the direction of their covered ways imi.s: 
often be varied, when the old stock of provision is exhausted and ni'\\ 
discovered. 

The collection of provisions for the use of the colony is another cni- 
jdoymeut, which necessarily calls for incessant attention : the se to the 
naked eye ajipeiir like rasj)ings of wood ; — and they are, as \ou have mch, 
great destroyers of timber, whether wroiigbt or unwrougbt : — but \\hf'ii 
examined by the microseojje, they are found to consist ehielly of gums ;nul 
the jnspissated juices of plants, which, formed into little masses arc stcred 
up in magazines of clay. 

When any one is bold enough to attack their nest and make a breaeh 
in its w alls, the labourers, w ho are incapable of fighting, retire within, ami 
give place to another de.scri[)tion of its inhabitants, wliose office it is 
defend the fortress w Ihmi assailed by enemies : — ibe^e, as observed before, 
are the neuters or soldiers. Jf the breach be made in a slight part of ti>'‘ 
building, one of these comes out to reconnoitre ; be tl)cn reiires jmd ijaes 
the alarm. Two or three others next appear, scrambling as fast as they 
can one after the other ; — to these succeed a large body, who rush forth 
with as mucli speed as the breach will pennit, their numbers continually 
increasing dtiriug the attack. It is not easy to describe the rage an<l f'l'T 
by wbieti these diminutive heroes seem actuated. In their baste they 
frequently miss their bold, and tumble down the sides of their bill: the} 
soon, however, recover themselves, and, being blind, bite every thing they 
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,in against. K the 'attack proceeds, the host\e and a^viaUon increase to 
tenfoiiV degree, and their fnry is raised to its hv^hest pitch. Woe to luin 
Jiosc hands or logs they can come at ! for they will make their faiigcci 
iws meet at the very first stroke, drawing as much blood as will counter- 
oise their whole body, and never quitting their hold, even though they 
re pulled limb from limh. The naked legs of the Negroes expose them 
'ecincntly to this injury ; and the stockings of the European are not suf- 
eieiit to defend him. 

On the other hand, if, after the first attack, you get a little out of the 
,ay, giving them no further intcrru[)tion, siq)posing the assailant of their 
itadel is gone beyond their reach, in less than half an hour they will 
ctire into the nest ; and before they have all entered, you will see the 
.ibourers iu motion, hastening tn various directions towanls the breach, 
very one carrying in his month a mass of mortar half as big as his hody\ 
cady tempered : — this mortar is made of the finer parts of the gravel, 
vliich they probably select in the subterranean pits or passages before 
k'serihed, which, worked up to a proper consistence, hardens to the solid 
ubstance, resembling stone, of which their nests arc constructed. As fast 
is they come ii[), each sticks its burden upon the breach ; and this is done 
villi so much regularity and despatch, that although thousands, nay, 
millions, are employed, tlu^y never appear to embarrass or interrupt one 
iiiotlier. By the united labours of such an infinite host of creatures the 
viill soon rises, and the hroaeh is repaired. 

While the labourers are thus employed, almost all the soUliers have 
xlireil (juitc out of sight, except here and there one, who saunters about 
imongst them, but never assists in the work. One, iu partieiilar, jilacee 
liniseU* close to tlic wall which they are hiiihling; and turning himself 
cisurcly on all sides, as if to survey the proceedings, appears to act the 
•art of an o\erseer of tlic works. Every now and then, at the interval of 
I minute or two, by lifting up his head and striking w ith his forceps upon 
;ht‘ wall of the nest, he makes a particular noise, which is answered by a 
i(uiil hiss fioiu all the labourers, ami appears to be a signal for despatch; 
lor, every time it is beard, they may be seen to redouble their pace, and 
:'pply to their work with increased diligence. Renew the attack, and 
this amusi?ig scene will he repeated : — iu rush the labourers, all disappear- 
ing in a lew seconds, ami out march the military as numerous and vin- 
dictive as before. When all is once more quiet, the busy labourers re- 
iippcar, and resume their work, and the sohliers vanish. Repeat the 
in; criment a humlred times, ami the same will always be the result; — 
you will never find, be the j)eril or emergency ever so great, that one order 
^ittcmj)ts to fight, or the otlier to work. 

Von have seen how solicitous the Termites are to move and work 
under cover and concealed from observation ; this, however, is not always 
tliocase; — there is a species larger than 7'. whose proceedings 

1 liave hec’^i j)rincij)ally describing, which Mr. ymeathmaii calls the march- 
ing Tennes (2\ ’I'liics vinrtini^. He was once passing through a thick forest, 
jvlicn oil a sudilen a loud hiss, like that of serpents, struck liiin w ith alarm, 
next step produced a repetition of li.e sound, which he then re- 

^ 1 bo anon^MDous antlior befoni alluilod to, who obs(‘r^■od the Ceylon wliito ants' 
tiiat Mich WHS the size of the masses, winch wore tempt red witli a strong 
lilutvn, that they adliered though laid on the iq-per part of the broach. 
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cognised to be that of white ants ; yet he was surprised at seeing non( 
of their hills or covered ways. Following the noise, to his great astonish 
nicnt and tlclight he saw aii army of these creatures emerging from a hoh. 
in the ground ; their uumher was prodigious, and they marched with tin 
utmost celerity. When they had procectled about a yard they dividci 
into two columns, chiefly composetl of labourers, about fifteen abreast 
following each other in close order, and going straight forward. Mere am 
there Avas seen a soldier, carrying his vast heail with apparent difficultv 
and looking like an ox in a flock of sheep, who marched on in the saim 
manner. At the distance of a foot or two from the columns many othc 
soldiers were to be seen, standing still or pacing about as if upon the look 
out, lest some enemy should suddenly surprise their unwarlike comrades 
— other soldiers, wdiich Avas the most extraordinary and amusing [lart o 
the scene, having mounted some plants and placed themselves on tin 
points of their leaves, elevated from ten to fifteen inches from the grouml 
luing over the army marching below, and by striking their forceps upoi 
the leaf, produced at intervals the noise hidbre mentioned. To this simin 
the whole army returned a hiss, and obeyed it by increasing tlu ir pace 
The sohlicrs at these signal stations sat quite still during the int(*rvals o 
silcMice, except now and then making a slight turn of the head, and seenici 
as solicitous to keep their posts as regular sentinels. The tw'o colninnso 
this army united after continuing separate for twelve or fifteen pace‘«’ 
having in no part been above three yards asunder, ami then descends 
into the earth by two or three holes. Mr. Smeathman continued watch- 
ing them f*or above an hour, during which time their numbers a[)pcurci 
neither to increase nor diminish : — the soldiers, however, who (jnitted l!u 
line of march and acted as sentinels, became much more numerous hetbn 
he (juitteil the spot. The iarvic and neuters of this s()ecies are fnrnislitb 
with eyes. 

The societies of Trruics inrfuatt.'i, discovered by Latreille at Bordeaux, 
arc very numerous ; but instead of erecting artificial nests, they make tlicii 
lodgment in the trunks of [lines and oaks, w here the branehes diverge from 
the tree. They cat the wood the nearest the bark, or the alhiirnnm, \\ith- 
out attackimj; the interior, and bore a vast number of holes and irregular 
galleries. That jiart of the wootl apjx'ars moist, and is covered witli little 
gelatinous particles, not unlike gnm-urahic. Tliese insects seem to be 
t'nrnished with an acid of a very penetrating odour, which [lerhups is 
useful to them for softening the wood.‘ The soldiers in these societies arc 
as about one to twenty-five of the lahonrers.* The anonunons author ot 
the observations on the Termites of Ceylon seems to have discovercil a 
sontry-hox in his nests. “ I found,’’ says he, “ in a very small cell in the 
middle of tlie solid mass (a ceil about half an incli in heiglit, and very nar- 
row'), a larva witli an enormous head. Two of these individuals were ui 
the same cell; — one of the two seemed placed as sentinel at the eiitranci’ 
of the cell. 1 amused myself by forcing the door two or three times i — 
the sentinel immediately appeared, and only retreated wlien the door v,as 
on the point to be stopped up, which was done in three minutes by thi- 
liibourers.” 

I hope this account lias reconciled you in some degree to the dcstruc- 

2 N, Diet. d'Uist. Nat. xxii. Oi, ‘"'• 


1 Latr. Ilkt. Nat. xiii, Gl. 
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tivc Tcnnites : — I shall next introduce you to social insects, concerning 
most ot* which you have probably conceived a more favourable opinion — 

1 mean those which constitute the second class of perfect societies, whose 
workers arc not larva*, but neuters. These all belong to the Hymeuoptem 
order of Linne : — there are four kinds of insects in this order (which 
you will find as fertile in the instructors of mankind, as you have seen it 
to be in our benefactors), that, varying considerably from each other in 
their proceedings as social animals, separately nicVit your attention ; 
namely, ants, wasps, and hornets, iumihlc-bees, and the hive-bee. I begin 
with the first. 

Full of interesting traits as are the history and economy of the white 
ants, and however earnestly they may induce you to wish you could be a 
spectator of them, yet they scarcely excceil those of an industrious tribe 
of insects which are constantly passing under our eye. The ant has 
attracted universal notice, and been celcbratetl from the earliest ages, both 
by sacred and profane writers, as a pattern of prudence, foresight, wisilom, 
and dilig<;ncc. Upon Solomon’s testimony in their favour I have cn- 
liiriicd before ; and for those of other ancient writers, I must refer you to 
the learned Boehart, who has collected them in his Uicrozoiron. 

In reading what the ancients say on this subject, we must be careful, 
however, to separate truth from error, or we shall attribute nuicli more to 
ants than of right belongs to tlieni. Who docs not smile when he reads 
of ants tliat emulate the wolf in size, the dog in shape, the lion in its feet, 
and the leopard in its skin — ants, who.^e employment is to mine for gold, 
ami from whose vengeance the furtive Indian is constrained to Hy on the 
swi It camel’s back V ^ But when we find the writers of all nations and 
;mes unite in uflirming, that, having deprived it of the jiower of vegetating, 
ants store up grain in their nests, we feel disposed to give larger credit to an 
assertion, which, at first sight, seems to savour more of fact than of fable, 
and does not attribute more sagacity and foresight to these insects than in 
other instiinces they are found to possess. Writers in general, therefore, 
who have considered this subjeet, and some even of very latp date, have 
taken it for granted that the ancients were correct in this notion. But 
when oliservers of nature began to examine tlie maimers and economy of 
these ercarurcs more narrowly, it was found, at least with resficct to the 
liiiropean .species of ants, that no such hordes of grain were made by them, 
and, in fact, that they had no magazines in their nests in which provisions 
of any kind were stored up. It was therefore surmised that the ancients, 
o’ serving them carry about their puptc^ which, in shape, size, and colour, 
not a little resemble a grain of corn, and the ends of which they sometimes 
pull open to let out the enclosed insect, mistook the one for the other, 
and this action for depriving the grain of the corciilum. Mr. Gould, our 
countryman, was one of the first lustorians of the ant who discovered that 
they did not store up corn; and since his time* naturalists have generally 
^uhscrilKuhto that opinion. 

Till the manners of exotic ants arc more accurately explored, it would, 
however, be rash to affirm that no ants have magazines of provisions; for 
akhough, during the cold of the winters in this country, they remain in a 
''tate of torpidity, and have no need of food, yet in wanner regions, during 
fiic rainy season.s, when they are probably confined to their nests, a store 


1 Boehart, Jlierozoic. ii. 1. iv. c. 22. 
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of provisions may be necessary for Even in northern climates, 

ligainst wet seasons, they may provide in this way for their sustenance- 
aiul that of the yoiin^ brood, which, as Mr. Smeathmaii observes, are very 
voracious, and cannot bear to be long deprived of their food ; else why do 
ants carry worms, living insects, and many other such things into their 
nests ? Solomon’s lesson to the sluggard has been generally adduced as a 
strong confirmation of the ancient opinion ; it can, however, only relate to 
the species of a w arm climate, the habits of wdiich, as I have just observed, 
are probably different from those of a cold one; — so that his words, as 
commonly interpreted, may l)c perfectly correct and consistent with nature, 
and yet be not at all applicable to the species that are indigenous to Europe. 
But 1 think, if Solomon’s words are properly considercil, it will be found 
that this interpretation has been fathered upon them, rather than fairly 
dcduceil from them. He does not aflirin that the ant, which he proposes 
to his sluggard as an example, laid np in her magazines stores of grahi : 
“Go to the ant, thou sluggard, consider her ways, and be wise; which, 
having neither captain, overseer, nor ruler, prepares her bread in the 
summer, and gathers her food in the harvest.” These words may verv 
well be interpreted simply to mean, that the ant, with commendable pru- 
dence and foresight, makes use of the proper seasons to collect a suj)j)ly 
of provision sufficient for her purposes. There is not a word in them im- 
plying that she stores up grain or other provi>ion. She prepares her 
breatl and gathers her food, — namely, such food as is suited to her, — in 
summer and harvest, — that is, when it is most plentiful, — and thus shows 
her wisdom and prudence by using the advantages oHered to her. The 
words thus interpreted, which they may be without any violence, will 
apply to our European species as well as to those that are not indi- 
genous. 

I shall now hid farewell to the ancients, and proceed to lay before you 
what t!ie observations of nuHlern authors have enabled me to aild to the 
history of ants: — the principal of these are Leeuwenhoek, Swammerdam 
(who was the first that had recourse to artificial means for observing 
their proceedings), Liuue, Bonnet, and especially the illustrious Swcdiftii 
entomologist, J)e Cicer. (iould, also, who, though no systematical natu- 
ralist, was a man of sense and observation, has tlirown great light upon 
the hi-^tory of ants, and anticijiatcd several of what are accounted the dis- 
coveries of more modern writers on this subject.''^ Latrci lie’s Xaf'ind 

1 This siij)position lias hocn verified by (ad. Sykes’s discovery at Poona in biitiy 
of a speeics of ants ( Alta pnn'itlnis Sykes), which store up the sec'ds of a Kiiiil «'t 
grass (J^anirui/i) at tlio p(M io«l of their being ripe in January and Pehruary, .nul 
whif’h he saw tlicin in Juno and (Vtol»er bringing up and oxi)osing on the o’at'^ule 
of their nests to the sim in lu'aps as big as a handful, ajiparontly for the piufiosi* cf 
drying them after being wetted by the ruins of the monsoon. (7V««s. J'Jit. 
Jjond. i. lOJ.) Jt does not seem e.isy to assign any plausible reason for the origiird 
collecting and storing, ami .sul>seqm*iit drying and airing of thes'* seeds, exeei;' 
the suppositi(ni of tlieir being intended in some W'ay for food; and thongli we If ive 
no previously recorded instance of ants feeding on any other vegetable sul'staii''- 
liiaii such as are saccharine, y<!t, as all our experience ])roves how constantly I’l 
entomology exceptions are occurring to .supposed general laws, there seeiii< U"el 
reason to believe tliat this is one of them. (Sec tlie liev. P. W. Hope’s lemark-? cii 
this subject in Truns. Ent. .Vo, . Land. ii. 211.) 

2 M. liuber, in the a( count which, in imitation of Hedeer, he has givv M 't 
the discoveries made by tii-< predecessors in the history of ants, liaving pas.-)i«l 

out notice, probably ignorant of the existence of such a writer, those of our inUl* 
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Jliston/ of Ants is likewise extremely valuable, not only as giving a sys- 
t(3inatic arrangement and descriptions of the species, but as concentrating 
tlie acrounts of preceding authors, and adding several interesting facts 
cx pnhprio penu. The great historiographer of ants, however, is M. P. 
Hul)cr, who has lately published a most admirable and interesting w'ork 
iipon them, in which he has far outstripped all his predecessors. Such 
are the sources from which the following account of ants is princi[)ally 
drawn, intermixed with which you will find some occasional observations 


li^^ont countryman Gould, I shall here give, a short analysis of them ; from which it 
AvUl appear that he was one of their best, or rather their very best, historian, till 
]\I. Huber’s work came out. His Arenunt of Knglhh Ants was published in 1747 ; 
long before citlier Liiiiie or De Geer bad written upon the subject. 

1. Sjnries. He describes live species of English ants; viz. 1. Tiic hill-ant (^For- 
mica rufa L.). The jet ant (/’. fuliyinosa Latr.). 3. The red ant {Myrmica 
nihni Latr., Formica Lin.). He obscrvc.s, that tliis specic-S .alone is armed with a 
sting ; whereas the others make a wound with their m.andible.s, and inject the 
f.trnnc acid into it. 4. The common yellow ant (F.Jlava Latr.). And 5. Tlie small 
black ant (K fusca L.). 

] L Fog. lie observes that the eggs producing males and females are laid the 
earliest, and are the largest: — lie seem.s, liuwever, to have confounded the black 
and brown eggs of Aphides with those of ants. 

IH. Larva. These, wlien first hatched, he observes, are hairy, and continue in 
the larva state twelve mouth.s or more... He, ns well as I)c Geer, wius aware that 
the larva! of JMgrmica rubra do not, as other ants do, spin a cocoon when they 
a.s.siimc tlie pui*a. 

IV. Fupa. He found that female ants contimie in this state about six weeks, 
and males and neuters oiilv a month. 

V. Imago, He knew ju-rfectly the sexes and was aware that females cast their 
Avings previously to their becoming mother.s; that at the time ot tlieir swarms large 
numbers of both sexes become tiie ]>rey of birds and tishes ; tliat the surviving 
females, .sometimes in nnniber.s, go under-ground, particularly in molc-hills, and lay 
'g.gs; but lie had not discovered that they then act the part of neuters in the care 
of their progeuv. He knew al.so, that when tlicre was more than one queen in a 
rest, the rivals lived in perfect liarmonv. 

With respect to the nenbM-s, he had witnessed the homage they pay their queens 
or fertile females continued even after their death; — this homage lie, however, 

( bserves, which is noticed by no other author, appears olten to be temporary and 
local — cea.sing at certain times, and being renewed upon a change ot residence. He 
(iilargcs u]iou their exemplary care of tlie eggs, larviv, and pupm. He tells us that 
illy eggs, ;is .soon as laid, arc taken by the neuters ami deposited in heaps, nml that 
the neuters brood them. He partieul.arly notices their carrying them, with the 
bii /a; and pupje, daily from the interior to the surtace ot the nest and back again, 
uccordiug to tlie temperature; and that tln!y teed the larvaj by disgorging tlie lood 
bom tlieir oAvn stoiiiaeli. lb; speaks al.so ot their opening the cocoons ^\ hen the 
l»u[ia* are ready to as.sume the imago, ami disengaging them Iroiii them. ' * dli 
regard to tlieir labours, he fouml that they work all night, except during violent 
rams; that their instinct varies as to the station ot their nest; tliat their masoniy 
is consolidated bv no ccMiient, but consists merely of mould ; that they lorni roads 
and track xN^iys to and from their nests ; that they carry each other in sport, and 
soinetiinos lie heaped one on another in the sun. He suspects that they occasionally 
eniigrate ; — he prove.s bv a variety of experiments that they do not hoard up pro- 
visions. He fouml they were often infested by . particular kind of Gordias: — 
bud noticed, also, that tlie neuters of F. rufa and fiava (which escaped ]>I. Hubei, 
dmugli lie observed it in Polyergus rufvscetis Latr.) are of two sizes, whicli^ tlie 
writi r of this note can confirm by producing specimens; — and, lastly, with ^n.im- 
nierdam, he had recourse to artitici.al colonies, ihe better to enable him to exainiiio 
their proceedings, but not comparable to the ingenious apparatus of M. Huber. 
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— which your partiality to your friemi may, perhaps, induce you to thinl 
not wholly devoid of interest — that it has* been my fortune to make. 

The societies of ants, as also of other Hymenopiern^ differ from those o 
the Termites in having inactive larvie and piipm, the neuters or worker,' 
combining in themselves both the military and civil functions. Besides tin 
helpless larvm and piipie wiiich have no locomotive powers, these socictie 
consist of fcmalt*'^, males, and workers. The office of the /ew/a/c-v, at thcii 
first exclusion distinguished bv a pair of ample wings (which, however, Q' 
you have licard, they soon cast), is the foumlation of new colonies, and th^ 
furnishing of a constant supply of eggs for the maintenance of the popula- 
tion in the old nests as well as in the new. These are usually the Icusi 
numerous part of the community.' The office of the mah-a^ which are al,S( 
winged, and at the time of swarming are extremely numerous, is incrcl) 
the iinpregnation of the females : after the season for this is past, tliey die. 
Upon the z/w7im‘ ^ devolves, except in nascent colonics, all the work, ii-i 
well as the defence of the community, of which they arc the most nume- 
rous portion. In some societies of ants the workers are of two dimensions. 
In the nests of F, rv.fd and Jlnva such were observed hy Uould, the sizcoi 
one exceeding that of the other about one-third.^ (In my specimens, tliti 
large workers of F. ruja are nearly three times, an;! of F. Jlaca^ twice, tlrj 
size of the small ones.) All were e(|uaUy engaged in the labours of tho 
colony. Large workers were also noticeil by M. P. lliiber in the nests ol 
Po///fcv;gzz.y 7v//-',yfv’/z,v S but he could not ascertain their office. More light, 
however, has been of late thrown on this subject by the observation^ 
of M. Lacordaire and M. Lund upon these large workers, as they occur in 
the nests of South American ants. They have ascertaimal them to fk 
.strictly the ve/z/zenv, which, though of a different origin, like those of the 
Termites before described, have it expiv.ssly in charge to defend the 
rest of the community ; for which office their size — tiill twice that oi 
the other w'orkers — and their immense heads and jaws in proportion, ad- 
mirably adapt them. M, Lacordaire informs us that, both in (kiyemie and 
Brazil, lie lias been a thousand times witness of the accuracy of the fact.s 
stated hy M. Lund as to the military office of these large ami big-hcadcil 
workers Atfn crphniofrsy and aliietl species, during the inarches and tx- 
ciirsions undertaken by the society. They never mix themselves with the 
mass of the moving columns ; but, stationed on their flanks, they are seen 
sometimes to march forward ; tiu ii to return ami halt a moment, us if to 

' Gould .s.^ys tliat tluMualcs and femahH aro nearly equal in nunilMir (p. (Vi.); 
but from JIubcf s observations it seems to follow th.it the funner are most nuineruiis 
(p. yu. ). 

2 d’hat the neuter ants, like thosn. of the luve-bee, arc imp(Tfectly organisi^d 
females, appears from tlic following observatifm of M. lluho.r Oh^cn. iV’. 

ii. 44.'>.) — “ Lc.s fourmis nous but encore offert ii cet cganl imo analogic tivs- 
frappante ; a la verite, nou.s n’avons jamais vu poiulro les (Mivricres, niais nous nvi>:i'< 
etc temoius tic Icur aeco\i])lomrmt. Cc fait pourroit elrc attests par plusioiir.^ 
membres de la Societc (rifi.stoire Naturellc de Geneve, a qui nous I’uvons fait 
Papprochc dii male etoit toiijours suivii! do la mort do I'tmvribre; leur confurin.itidu 
no pennet done pas (ju’ellcs devieimcnt mores, niais rinstinet lUi niMc piouve.du 
inoins qiic ce .sont des femclles.” 

5 Gould, 10.'h 

4 M. ITubor calls this an aptcn.us female; yet ho could not discover th.'it tht^y 
laid eggs; and he owns that they more nearly rcscmhlo the workers than lly- 
ft-niales, and that he .sh add have consiilcrcMl them as such, had ho seen them 
■WiUi them in their excursions. — /fw6cr, p. 2«51. 
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ibserve the troop defile before them ; traversing its ranks ; hastening to 
iijy point where their presence seems necessary, especially if it have met 
vith any obstacle on its route ; and even climbing, as M. Lacordaire has 
)ften witnessed, up the adjoining plants, and perched on the margin of a 
eaf, surveying its passage from this elevated position.^ M. Lund observed 
our of these large-headed neuters of a Brazilian s[)ccics of Mj/ rmica to 
riiard the entrance to their nest, and others attending the column while on 
narch, and hastening to the spot and alarming their comrades when some 
)f the ants were purposely killed." 

An equally singular modification of form and function takes place in the 
K'liters of a Mexican ant — jMjjrmacoci^stiis Mtw’wanus of M. Wesmael, 
,vho lias described their economy in a paper read to the Academic Roi/ale 
y‘ Brussels. Of this species, while some of the neuters have the ordinary 
brm, others, which never quit the nest and are almost inactive, have their 
ibtlomen swollen into an immense subdiaphanous sphere, filled by a kind 
if honey which they are solely occupied in elaborating, and which they 
jubscqiu ntly discharge into cells analogous to those of lices.^ 

Having introduced you to the individuals of which the associations of 
;\nts consist, I shall now advert to the principal events of their history, re- 
lating first the fates of tlie males females. In the warm da\s that occur 
I’roni tlie end of July to the beginning of September, aiul sometimes later, 
tlic? habitations of the various species of ants may be seen to swarm with 
winged insects, which are the males and females preparing to quit for ever 
the scene of their nativit\ and education. Every thing is in motion ; and 
the silver wings, contrasted with the jet bodies which compose the animated 
mass, avid a tlegree of splendour to the intcTesting vseene. The bustle in- 
ncases, till at length ti»e males rise, as it were by a general impulse, into 
ihe air, and the females accoiupany them. The whole swarm alternately 
rises and falls with a slow movement to the height of about ten teet, the 
iinilcs flying obliquely with a rapid zigzag motion, and the females, though 
they follow the general movement of the column, appearing suspended in 
'iic air, like balloons, seemingly with no individual motion, and having their 
heads turnetl towards the wind. 

Sometimes the swarms of a whole district unite their infinite myriads, 
niul, seen at a distance, produce an effect resembling the flashing of an 
anrora-borealis. Bising with incredible velocity in distinct columns, they 
.^(Kir above the clouds. Each column looks like a kind of slender net- work, 
iviul has a tremulous uiululating motion, wliicb has been obser\cd to be 
ll)n' lncc(l by the regular alternate rising and falling just alluded to. The 
iiol.-ic emitted by myriads anti myrijuls of these creatures docs not exceeil 
the luiin of a single wasp. The slightest zephyr disperses them ; and if in 
tl'.eir progress they chance to be over your iiead, if you walk slowly on 
'hev will accompany you, and regulate their motions by your.s. Tl’.e females 
^eniinue sailing majestically in the centre of these numberless males, who 
U'tJ all cuudvlates for their favour, each till some fortunate lover darts uj)ou 

and, as the Homan youth did the Sabine virgins, drags his bride from 
^he sportive crowd, and the nuptials are consummated in mid-air; though 
sometimes the union takes place on the sunmdt of plants, but rareh in tiie 

^ hacontairc, IntroiL a riUntom. ii. 41'S. 

hii'ul in Ann. des Sewnces Aat. xxiii. 113 . *, (luotod by Lacordalic, ubi sa/ a. and 
^ 5 ^^* Class, ii. il‘25. 

•Cu//. Acad. Hoy. BnudL v. 771.; quoted by Westw’ooJ, nil supr. ii. 2:^.3, 
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iiests.^ After this (/a7isc de Vmnour is celebrated, the males disappear, pro. 
bably dying, or becoming, with many of the females, the prey of birds or 
tish^; for, since they do not return to the nest, they cannot be destroyed, 
as some have supposed, like the drone bees, by the neuters. That many, 
both males and females, become the prey of fish, I am enabled to assert 
from my own observation. In the beginning of August, 1812, I was goinf> 
up the Orfbrd river in Suffolk, in a row-boat, in the evening, when niy at. 
tention was caught by an infinite number of wingeii ants, both males and 
females, at which the fish were everywhere darting, floating alive upon the i 
surface of the water. While passing the river these had probably been i 
preci/)itated into it, either by the wind, or by a heavy shower which had ; 
just fallen. And M. Hiibcr after the same event observed the earth 
strewed with females that had lost their wings, all of which could not form 
colonies.^ 

Captain HaverficlJ, R.N., gave me an account of an extraordinary ap. 
pearance of ants observed by him in the Medway, in the autumn of isli, | 
when he was first-lieutenant of the Clorindc, which is confirmed by the ■ 
following letter addressed by the surgeon of tliat ship, now Dr. Bromley, 
to Mr. Macl^eay: — 

“ In September, 1814, being on the dock of the hulk to the Clorindc, mv 
attention was drawn to the water by the first-lieutenant (TIaverfield) oli- 1 
serving there was something black floating down with the tide. On looking 
with a glass, I discovered they w'erc insects. The boat was sent, and 
brought a bucket full of them on board ; — they proved to be a large spe- 
cies of ant, and extended from the upper part of Salt-pan Reach out 
towards tiie Creat Nore, a distance of five or six miles. The column 
appeared to be in breadth eight or ten feet, and in height about six inches, 
whicli I suppose must have been from their resting one upon another.” 
Piirehas seems to have witne.s.sed a .similar phenomenon on shore. “ Other 
sorts (of ants),” says he, “ there are many, of which .some become winged 
and fill the air with swarms, which .sometimes happens in England. On 
Bartholomew, Ifll'l, I was in the Island of Foulness on our Essex shore, 
where were such clouds of these flyiiig pismires, that we could nowhere 
fly from them, but they filled our clothes; yea the floors of some houses 
where they fell were in a manner covered with a black carpet of creeping 
ants : which they say drown themselves about that time of the year in ilie 
sea.'' 

These ants were w inged ; whence, in the first instance here related, this 
immense column came was not ascertained. From the numl)ers here 
agglomerated, one would think that all the ant-hills of the counties of Kent 
and Surrey could scarcely have furnished a sufficient number of males and 
females to form it. 

When Colonel Sir Augustus Frazer, of the Horse Artillery, was sin 
veying on the (ith of October, the scene of the battle of the Pyreuec 
from the summit of the mountain called Pena dc Aya, or Lcs Quntr 
Couronnes, he and his friends were enveloped by a swarm of ants, ' 
numerous as entirely to intercept their view, so that they were ^lad t 
remove to another station, in order to get ritl of them. 

The females that escap e from the injury of the elements add their varion 

^ De Geer, ii. UOi. 

, 3 ilubcr, 10b. 


a Gould, 99. 

^ rilgriniage^ 1090 . 
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nemies become the founders of new colonies, doing all the work, as I have 
elated in a ibrmer letter, that is usually done by the neuters.^ M. P. Hu- 
>cr has found incipient colonies, in which were only a few workers engaged 
vith their mother in the care of a small number of larvae ; and M. Perrot, 
lis friend, once discovered a small nest, occupied by a solitary female, who 
viis attending upon four pupae only. Sucli are the foundation and first 
establishment of those populous nations of ants with which we everywhere 
Dcet. 

But though the majority of females produced in a nest probably thus 
lesert it, all are mot allowed this liberty. Tlie prudent workers are taught 
)y their instinct that l^ie existence of their community depends upon the 
ircsence of a sufficient number of females. Some, therefore, that are 
ocimdatcd in or near the spot they forcibly iJetain, pulling off their wings, 
Liul keeping them prisoners till the}' are ready to lay their eggs, or are re- 
:onciled to their late. Dc Geer in a nest of F, rufa observed tluit the 
workers compelletl some females that were come out of the nest to re- 
enter it ® ; and from M. P. Huber we learn* that, being seized at tlie 
iioment of fecundation, they are conducted into the interior of the for- 
micary, wlien they become entirely dependent upon the neuters, who 
langing pertinaciously to each leg prevent their going out, but at the same 
:inie atteiul upon them with the greatest care, feeding them regularly, and 
joiulucting them where tlie tcm|ieratiirc is suitable to them, but never 
[juitting them a single moment. By degrees these females become recon- 
L'iled to tlicir fate, and lose all desire of making their escape; — their 
abdomen enlarges, and they arc no longer detained as prisoners, yet each 
s still attended by a body-guard — a single ant, which always accompanies 
her, and prevents her wantvS. Its station is remarkable, it being mounted 
upon her abdomen, with its posterior legs upon the ground. These 
sentinels are constantly relieved ; and to watch the moment when the 
leinale begins the important work of oviposition, and carry off the eggs, of 
which she lays four or five thousand or more in the course of the year, 
seems to be their principal office. 

When the female is acknowledged as a mother, the workers begin to 
pay her a homage very similar to that which the bees render to tlieir 
(juecn. All press round her, offer her food, conduct her by her mandibles 
throiigh the difficult or steep passages of tiie I’ormicary ; nay, they some- 
times (’ven carry her about their city ; — she is then suspended upon their 
jaws, the ends of which are crossed ; and, being coiled up like the tongue 
of‘ L butterfl), she is packed so close as to incommode the carrier but little. 
When she sets her down, others surround and caress her, one after another 
tapping her on the head with their antennm. “ In whatever apartment,” 
says (lould, “ a (picen condescends to be present, she commands obedience 
ami respect. An universal gladness spreads itself through the whole cell, 
which is expressed by particidar acts of joy and exultation. They have a 
particular \fay of ski[)j)ing, leaping, and standing upon their hind-legs, and 
l>rancing with the others. These frolics they make use of, both to con- 
giatulate each other when they meet, and to show their regard for the 

^ M. ITiibor observes that feeundate.l females, after they have lost their wiiiga, 
make themse.lves a subterranean cell ; some singly, others in common. From 
it appears that some colonics have more than one female from tlicir first 
t^istahlish merit. 

^ ii- 1071. 
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queen; some of them gently walk over her, others dance round her: she 
is generally encircled with a cluster of attendants, who, if you so/)ar:ite 
them from her, soon collect themselves into a body, and enclose her in the 
midst,” ^ Nay, even if she dies, as if they were unwilling to believe it, 
they continue sometimes for months the same attentions to her, and trout 
her with the same courtly formality as if she were alive, and they will 
brush her and lick her incessantly.^ 

This homage paid by the workers to their queens, according to Goiil,! 
is temporary and local ; — when she had laid eggs in any cell, their atten- 
tions, he observed, seemed to relax, and she became unsettled and linear. 
In the summer months she is to be met with in various apartments in tlie 
colony ; and eggs also are to he seen in several places, whicli induced him 
to believe that, having deposited a parcel in one, she retires to another tor 
the same purpose, thus fre(|nently changing her situation and attendants. 
As there are always a nmnher of lodgments voicl of eggs, but full oi’ ants, 
she is never at a loss for an agreeable station and submissive retinue; an 
by the time she has gone her rounds in this manner, the eggs first laid nr 
brought to perfection, and her old attendants are glad to receive her a^aii 
Yet this inattention after oviposition is not invariable ; the female an 
neuter sometimes unite together in the same cell after the eggs are hiit; 
On this occasion the workers tlividc their attention ; and if you di.stin 
them, some will run to tlie defence of their queen, as well as of the 
which last, however, are the great olijects of their solicitude. This state 
ment diUers somewhat from M. Ilul)cr’s ; but ditlereut species vary ii 
their instincts, which will account for this and similar dissonances 
authors who have observed their proeceilings. Mr. (loiild also noticci 
but very few' females in ant^nests, sometimes only one ; but M. Hiib.r 
who had better <;pportnnitics, found several, which he says live very peace 
ably together, showing none of that spirit of rivalry so remarkable in h'k 
queen -bee. 

Ami here I must close niv narrative of the life and adventures of inak 
and female ants; but, as it will be followc*d by a history ol'the still inoii 
interesting proceedings of the /co;7tvv.v, I think yon will not regret the ex- 
change. 1 shall show these to yon in many different views, under each ol 
wdiich yon will find fresh reason to admire them and their wondcrfal in- 
stincts. My only ioar will he lest \oii should think the [)ielure too liiklil) 
coloured, and deem it incredible tliat creatures so mijiiifc should .'.o la: 
exceed the largiT animals in wisdom, foresight, ami sagacity, and make .->(i 
near an apjiroach in these res[)ects to man himself. My facts, how even 
are derived from authorities so re^.pectabIe, tiiat I think they will do iiwav 
with any bias of this kind that you may feel in your mind.'' 

1 need not here r(!pcat wliat I have said in a former Ic-tter concernin:: 
the exemplary attention paid by tlic'se kind ibster-mothers to the yoiin^ 
brood of their colonies; nor shall 1 enlarge upon the building and nature 


1 Gould, p. 21 — . 

® Coinpiire (ionkl, p. 2”;., with Iliibcr, TJ.", note (1), 

^ It may he that many of the aiie^iloics related in tiu* following h-doi.' 

of the [iroe(:edin.;s of nent(M- ant-i could not have hfM-n ohsta’ved hy any ojn*. 
lie had tj' iai admilird imo an ai*Shill ; luit it mu-l he rccoIle<‘t«.'d that !’• H'l '-'' 
from whose work tin; extraonlinarv facts are copied, invented a Idn-I <'^ '’y' 
liive, so (xmstructed lo enable him to observe their proceedings without ch-duruiio, 
them.. 
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of their hvibttaUons, which have beea aheady aolked; — bvW, without 
either o? the^a.', 1 have matter cuou^h to ftW the rest oi this letter with la- 
tcTfstinj: traits, while 1 endeavour' to teach you their language, to develop 
tlieir affections and passions, and to delineate their virtues, — while I show 
them to }’OLi when engaged in war, and enable you to accompany them 
both in their military expeditions and in their emigrations, — while I make 
you a witness of their indefatigable industry and incessant labours, or invite 
you to be present, during their hours of relaxation, at their sports and 
iiimisements. 

That ants, though they are mute animals, have the means of communi- 
cating to each other information of various occurrences, and use a kind of 
language which is mutually understood, will afjpear evident from the 
following facts. 

If those at the surface of a nest arc alarmed, it is wonderful in how short 
a time the alarm spreads through the whole nest. It runs from quarter to 
quarter ; the greatest inquietude seems to possess the community ; and they 
carry with all possible despatch their treasures, the larva? and [)upae, down 
to tijc lowest apartments. Amongst those sptxies of ants that do not go 
umch from home, sentinels seem to he stationed at the avenues of their 
city. Disturbing once the little heaps of earth thrown up at the entrances 
into the nest of F, Jlavn^ which is of this description, I was struck by ob- 
serving a single ant immediately conic out, as if to see what was the matter, 
and this three separate times. 

The F. herciilanca inhabits the trunks of hollow trees on the Continent 
(for it has not yet l)e{ n found in England), upon which they are often 
passing to and fro. M. 11 uher. observed, that when he disturbed those 
that were at tljc greatest distance from the rest, they ran tosNards them, 
and, striking their head against them, communicated their cause of fear or 
anger, — that these, in their turn, conveyed in tlie same way the intelligence 
to others, till the whole colony n'us in a ferment, those neuters which 
were within the tree running out in crowds to join their companions in 
the defence t)f their habitation. The same signals that excited tlic courage 
of tlie neuters produced fear in the males and teinales, which, as soon as 
the news of the clanger was thus communicated to them, retreated into the 
tree as to an asylum. 

The Icirs of one of this gentlemairs artificial formicaries were plunged 
into puns of water, to prevent the escape of the ants ; — this proved a 
source of great enjoyment to these little beings, for they are a very thirsty 
race, and lap water like dogs.' One day, when he oliserveil many of them 
tippling very merrily, he was so cruel* us to disturb them, which scut most 
of the ants in a fright to the nest; hut some more thirsty thau the rest 
continued their potations. Upon this, one of those that had retreated re- 
turns to inform his thoughtless companions of their danger ; one he pushes 
^vith his jaws ; another he strikes first upon the belly, and then upon the 
hreust ; aiiS so obliges three of them to leave off their carousing, and march 
homewards ; hut the fourth, more resolute to drink it out, is not to be 
discomfited, and pays not the least regard H'* the kind blows with which 
his conij^eer, solicitous for his safety, repeatedly belabours him. At length, 
determined to have his w'ay, he seizes him by one of his hind-legs, and 
gives him a violent pull : — upon tiiis, leaving his liquor, the loiterer turns 

* Gould, 92. Do Geer, ii. Huber, 152. 
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round, and opening his threatening jaws with every appearance of anger, 
goes very coolly to drinking again ; but his monitor without further 
ceremony, rushing before him, seizes him by his jaws, and at last drags liiin 
off in triumph to the formicary.* 

The language of ants, however, is not confined merely to giving intelli- 
gence of the approach or presence of danger ; it is also coextensive witli 
all their other occasions for communicating their ideas to each other. 

Some, whose extraordinary history I shall soon relate to yon, engage in 
military expeditions, and often previously send out spies to collect inlbraia. 
tion. These, as soon as tliey return from exploring the vicinity, enter the 
nest ; upon which, as if they had communicated their intelligence, the 
army immediately assembles in the suburbs of their city, and begins its 
march towards that quarter whence the spies had arrived. Upon thy 
march, communications are perpetually making between the van and the 
rear; and when arrived at the camp of the enemy, and the battle begins, if 
necessary, couriers are despatched to the formicary for reinforcements.* 

If you scatter the ruins of an ants* nest in your apartment, yon will he 
furnished with another proof of their language. The ants will take a 
thousand different parts, each going by itself, to increase the chance ol 
discovery ; they will meet and cross each other in all directions, and per- 
haps wifi wander long before they can find a spot convenient for their 
reunion No sooner does any one discover a little chink in the fioor, 
through which it can pass below, than it returns to its companions, and, by 
means of certain motions of its antennae, makes some of them comprehend 
what route they arc to pursue to find it, sometimes even accompanvinL: 
them to the spot ; these, in their turn, hccomc.thc guides of others, till all 
know which way to direct their steps.^ 

It it well known, also, that ants give each ofher information when thev 
have discovered any store of provision. Bradley relates a striking instance 
of this. A nest of ants in a nobleman’s garden discovered a closer, man} 
yards within the house, in which conserves were kept, which they con- 
stantly attended till the nest was destroyed, Some in their rambles must 
have first discovered this depot of sweets, and informcil the rest of it. li 
is remarkable that they always w ent to it hy the same track, scarcely varying 
an inch from it, though they had to pass through two apartments : noi 
could the swce[)ing and cleaning of the rooms discomfit them, or cau^e 
them to pursue a different route.'* 

Here maybe related an amusing e\j)criment of Gonld\s. Having de- 
posited several colonies of ants (F, fuscu) in flower-pots, he placed them 
in some earthen pans full of water, wdiich prevented tliem from making 
excursions from their nest. . When they had been accustomed some days 
to this imprisonment, be fasteneil small threads to the upper part of the 
pots, and extending them over the water-pans fixed them in the groiiiK). 
The sagacious ants .soon found out that by these bridges they could cseape 
from their moated castle. The dLscovery was communicated to the whole 
society, and in a short time the threads were filled with trains of busy 
workers passing to and fro.^ 

Ligon’s account of the ants in Baibadoes aflbrds another most convincing 

1 Huber, 133. 2 Ibid. 167. 217. 237. 3 ibid. 137. 

4 Bradley, 134. 5 Gould, 86. 
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proof of this : as he has told his tale in a lively and interesting manner, 1 
shall give it nearly in his own words. 

“ The next of these moving little animals arh ants or pismires, and these 
lire but ol a small size, but great in industry ; and that which gives them 
jiicans to attain to this end is, they have all one soul. If I should say 
they are here or there, I should do them wrong, for they arc everywhere ; 
iiiuier ground, where any hollow or loose earth is ; amongst the roots of 
trees ; upon the bodies, branches, leaves, and fruit of all trees ; in all places 
without the houses and within ; upon the sides, walls, windows, and roofs 
without ; and on the floors, side-walls, ceilings, and windows within ; 
tables, Clipboards, beds, stools, all are covered with tliem, so that they are 
a kind of uhiquitaries. * We sometimes kill a cockroach, and throw' him on 
the ground ; and mark what they will do with him : his body is bigger than 
hundred of tbem, and yet they will find the means to take hold of him, 
iiiitl lift him uj) ; anti having him above ground, away they carry him, and 
.some go by as ready assistants, if any he weary ; and sonic are tlie ofTicers 
(hat lead and show’ the way to the hole into which he must pas.s ; ami if 
the vaiicoiiriers perceive that the body of the cockroach lies across, and 
will not pass through the hole or arch through which they mean to carry 
him, order is given, and tlie hotly turned endwise, anti this is tlone a foot 
before they come to the liole, and that without any stop or stay; and tliia 
is observable, that tliey never pull contrary ways. A tahh? being cleared 
with great cure, by way of experiment, of all the ants that were upon it, 
aiul stniie sugar being put upon it, some, after a circuitous route, were ob- 
served to arrive at it, wlieu, again departing without tasting the treasure, 
tlicy hastened away to inform their friends of their discovery, who upon 
this came by myriads ; aiul when they are thickest upon the table,” says 
he, clap a large hook (or any thing fit for that purpose) upon them, so 
hard as to kill all that are under it ; and wlien you have done so, take away 
(he hook, and leave them to themselves but a (jiiarter of an hour, ami wdicii 
voii come again you shall find all those hoilies carrieil away. Other trials 
make ol' their ingenuity, as this : — take a pewter ilisii, ami fill it half 
full of water, into which put a little gallipot filled with sugar, ami the ants 
will presently find it ami come upon the table ; hut when tlioy perceive it 
environed with water, they tr\ about the brims of the dish where tlie 
i:allij)ot is nearest ; ami there the most venturous amongst tiiCin commits 
himseil'to the water, though he he eonscioiis how ill a sw immer he is, and 
i.i drowned in the adventure : the next is not warned by his example, hut 
vcntii.es too, and is alike drowinul ; and many more, so that there is a 
^mall hiiimiatiou of their bodies to venture ; and tlien the}' come taste.’ 
than ever, and so make a bridge of their own bodies.” ^ 

The fact being certain that ants impart their ideas to each other, we are 
next led to in{|uire by what means this is accomplished. It does not 
appear that, like the bees, they emit any significative sounds ; their language, 
therefore, must consist of signs or gestures, some of which I shall now 
'htail. Jn^ communicating their fear or expressing their anger, they run 
Irom one to another in a semicircle, and strike with their liead or jaws tlie 
trunk or abdomen of the ant to which they mean to give information of 
iuiv siiliject of alarm. But tho.se remarkahk* organs, their ant<Mimv, arc 
principal instruments of their .speech, if 1 may so call it, supplying the 


1 Hist, of BarlHtdocs, p. 03. 
V 2 
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place both of’ voice and words. When the rnilimry ants before alluded to 
go upon their expeditions, and arc out of the fonnicarv, previously to 
setting off they touch each* other on the trunk with their antenn.x* 
forehead : — this is the signal for marching; for, as soon as any one 1^$ 
received it, he is immediately in motion. When they have any discovery 
to communicate, they strike with them those that they meet in a partieularly 
impressive manner. If a hungry ant wants to be fed, it touches with its 
two antenna?, moving them very rapidly, those of the individual from which 
it expects its meal ; and not only ants understand this language, but even 
Aphides and Cocci, which are the milch kinc of our little pismires, do the 
same, and will yield them their saccharine fluid at the touch of these im- 
perative organs. The helpless larvae also of the ants are informed by the 
same means when they may open their mouths to receive their food. 

Next to their language, and scarcely different from it, are the modes l)y 
which they express their affections and aversions. Whether ants, with 
man and some of the larger animals, experience any thing like attacliinerit 
to individuals, is not easily ascertained ; but that they feel the full force of 
the sentiment which wc term patriotism, or the love of the community to 
which they belong, is evident from the whole series of their proccediijirsj 
which all tend to promote the general good. Distress or difficulty falliiii: I 
upon any member of their society generally excites their sympathy, and | 
they do their utmost to relieve it. M. Latreille onco ent off the antenna) 
of an ant ; aiul its companions, evidently pitying its sufferings, anointed 
the wounded part w itii a drop of transparent fluid from their mouth ; and I 
whoever atteruls to what is going forward in the neighbourhood of one of | 
their nests, will be pleased to observe the readiness with which they seem 
disposed to assist each other in difficiilties. When a burthen is too iuavv 
for one, another will soon conic to ease it of part of the weight ; and if ] 
one is threatened with an attack, all hasten to the spot, to join in repel- 
ling it. 

The satisfaction they express at meeting after absence is very strikin,:. 
and gives some degree of individuality to their attachment. IM. JIuIkt 
witnessed the gesticulations of some ants, originally belonging to the >aaic 
ne^t, that, liaving been entirely separated from each other four month", 
were afterwards brought together. Though this was eipial to one fourth 
of their existence as perfect insects, they immediately recognised each 
otiier, saluted iiiutiially with their antennie, and united once more to fonii 
one family. 

They arc also ever intent to promote each other's welfare, and ready to 
share with their absent companions any good thing they may meet with. 
Those that go abroad feed tho.se which remain in the nest ; and if they 
discover any stock of favourite food, they inform the whole community, 
as we have seen above, and teach them the way to it. M. Huber, fora 
particular reason, having produced heat, by means of a flainbeaii, in a I'cr- 
tain part of an artificial formicary, the ants that liajjpencd to be in | 
quarter, after enjo}iijg it for a time, hastened to convey the welcome in- 
telligence to their coiiqiatriots, whom they even carried suspended upon 
their jaws (their usual mode of transporting each other) to the spot, 
till hundreds might be seen thus laden with their friends. 

If ants feel tfie force of love, they are eipuilly susceptible of the emo- 
tions of anger ; and when they are incnueed or attacked, no insects sliow 
a greater degree of it. Providence, moreover, has furnished them with 
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weapons and {acu\t\es \v\\\c\\ render \t extremely for\mdab\e to tbeir insect 
enemies, and sometimes, as I have related in a former letter, a great annoy- 
ance to man himself. Two strong mandibles arm their mouth, with which 
they sometimes fix themselves so obstinately to the object of their attack, 
that they will sooner be torn limb from limb than let go their hold; and 
after their battles, the head of a conquered enemy may often be seen sus- 
pended to the antennae or legs of the victor, a trophy of his valour, which, 
however trouhlesomc, he will he compelled to carry about with him to the 
(lay of his death. Their abdomen is also furnislicd with a poison-bag 
(Iuirrium)y in which is secreted a powerful and venomous Huid, long cele- 
brated in chemical researches, and called formic acid \ which, when their 
enemy is beyond the reach of their mandibles (I speak here particularly of 
the hill-ant, or P\ rif/a)^ stamling erect on their hind legs, they ejaculate 
from their anus with considerable force, so that from the surface of the 
nest ascends a shower of j)oison, exhaling a strong sul[)hiircoiis odour, 
siilUcient to overpower or reped any insect or small animal. Such is the 
fury of some species, that with the acid, according to (lould^, they some- 
times partly eject, drawing it back however directly, the poison-bag itself. 
If a slick be stuck into one of the nests of the liill-aiit, it is so saturated 
with the acid as to retain the scent for many hours. A more formidable 
weapon arms the species of the genus Mj/rmiru Latr.; for, hesiilcs the 
poison-bag, they are furnished with a sting ; and their aspect is also often 
rendered peculiarly revolting by the extraordinary length of their jaws, and 
by the spines which defeiul their head and trunk. 

But weapons without valour are of but little use ; and this is one distin- 
iiuishing feature <^f our pigmy race. Their courage and pertinacity are un- 
eoiujiicrablc, and often subliined into the most inconceivable rage and 
fury. It makes no difference to them whether they attack a initc or an 
; ticfdiant ; and man himself instils no terror into their warlike breasts. 
Point your finger towards any individual of F. rnfa, instead of running 
; away, it instantly faces about ; and, that it may make the most of itself, 
stiffening its legs into a nearly straight line, it gives its body the utmost ele- 
vation it is capable of, and thus 

Collecting all its might dihited stands ’’ 

prepareil to repel your attack. Put your finger a little nearer, it imme- 
diately oj)ens its jaw s to bite you, and, rearing upon its hind legs, bends its 
abdomen between them, to ejaciilate its venom into the wmund.^ 

This angry people, so well armed and so courageous, we may readily 
ini .;ine, aix* not always at peace with their neighbours : causes of dissen- 
sion may arise to light the Hanie of war between the inhabitants of nests 
not fur distant from each other. To these little biisiling creatures a sipiare 
loot of earth is a territory worth contending for ; their droves of Ajihidcs 
equally valuable with the flocks and herds that cover oiir plains ; and the 
I body of a fly or a beetU.*, or a cargo of .straws anil bits of stick, an ae({iu- 
tioii as important as the treasures of a Lima Heet to our seamen. Their 

' This acid may be prepared artificially, and wiili all the ])roperties of tliar, pro-^ 
K’od by ants, by distillation from a mixture ot sulphuric acid, black oxide of 
ftuganese, and starch. 

* p. 34. 

^ feeo h’ourcroy, Amiales du Museum, No. 5, 343. 
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^\ars are usually between nests of diflcrent species ; sometimes, however 
those of the same, when so near as to interfere with and incommode each 
other, have their battles ; anil with respect to ants of one s[)ccies, Mi/nnicn 
rubra, combats occasionally take place, contrary to the t^eneral habits of 
the tribe of ants, between those of the same nest. I sliall give you sonit; 
account of all these conflicts, beginning with the last. But I must first 
observe, that the only warriors amongst our ants are the neuters or 
workers ; the males and females being very peaceable creatures, and always 
glad to get out of harm’s way. 

Tile Nvars of the red ant (ilf. rubra) are usually between a small number 
of the citizens ; and the object, according to Gould, is to get rid of a use- 
less inember of the community (it docs not argue much in favour of the 
humanity of this species if it be by sickness that this inember is disablcil), 
rather than any real civil contest. “ The red colonies,” says this author, 
“ are the only ones I could ever observe to feed upon their own species. 
You may frcijuently discern a party of from five or six to twenty sur- 
rounding one of their own kind, or even fraternity, and [lulling it to pieces. 
The ant they attack is generally feelile, and of a languid conijilexion, occa- 
sioned, perhaps, by some disorder or other accident.”^ I once saw one ( 
these ants dragged out of the nest by another, without its head ; it w: 
still alive, and could crawl about. A lively imagination might have fancic 
that this poor ant was a criminal, condemned by a court of justice to siifii 
the extreme sentence of the law. It w'as more prohahlv, however, 
champion that had been decapitated in an unecjual combat ; unless we ac 
niit Gould’s idea, and su[)pose it to have siiflered because it was an un 
profitable member of the community.* At another time I. found tlirc 
individuals that wore fighting with great fury, chained together by the! 
mandibles ; one of these had lost two of the legs of one side, yet it appearo 
to walk well, and was as eager to attack and seize its opponents as if itwii 
unhurt. Tin’s did not look like languor or .sickness. 

The wars of ants that arc not of the same s[)ccies take [)lace usiiali; 
between those that difl’er in size; and the great endeavouring to opi'i’C' 
tlie small are nevertheless often outnumbered by them, and defcatol 
Their battles have long been celebrated ; ami the date of them, as if it wen 
an event of the first importance, has been formally riicorded. ^Tncii 
Sylvius, alter giving a very circumstantial account of one contested witl 
great obstinacy by a great and small species on the trunk of a pear tree 
gravely states, “This action was fought in the pontificate of baigcnius IV. 
in the presence of Nicholas Pistcrieiisis, an eminent lawyer, who relatei 
the whole history of the battle with the greatest fidelity ! ” A siiir.hii 
engagement bc‘tween great and small ants is rceorded by Ohms Magiai< 
in which the su.m!! ones heinii victorious are said to have buried thelKHlio 
of their own soldiers, but left those of their giant enemies a prey to tla 
bird.^. This event happened previous to the expulsion of the tyi.uit 
Chri.stiern II. from iSweden.^ 

1 Gould, 104. 

2 Olio w ould think the wTiter of the account of ants in Mou/fet had been wan''^' 
to .something similar, “If they sec anyone idle,” says he, “they not only iln't 
him as spurious, without f<*od, from the nest; but likewise, a circle of all ran.e 
being as-<;mbied, cut Off liis hc..d before the gates, that he may he a ivarnnig 
their children not to gi*. o themselves up for the future to idleness and elleininuoy. 

— Theatr. Ins. 241. • 5 Ibid. 242. 
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M. P. Huber is the only modern author that appears to have been witness 
fo these combats. He tells us that, when the great attack the small, they 
seek to take them by surprise (probably to avoid their fastening themselves 
to their legs), and seizing upon them by the upper part of the body, 
they strangle them with their mandibles ; but when the small have time 
to foresee the attack, they give notice to their comnanions, who rush in 
crowds to their succour. Sometimes, however, after suffering a signal 
defeat, the smaller species are obliged to shift their quarters, and to seek 
an establishment more out of the way of danger^ In order to cover their 
march, many small bodies arc then posted at a little distance from the nest. 
As soon as the large ants approach the camp, the foremost sentinels in- 
stantly fiy at them with the greatest rage ; a violent struggle ensues ; mul- 
titudes of their friends come to their assistance; and, though no matcli 
for their enemies singly, by dint of numbers they prevail, and the giant is 
either slain or led captive to the hostile camp. * The species whose pro- 
ceedings M. Huber observed were F, licrculanca and F, sangiiiuca, neither 
of which have yet been discovered in Britain.' 

But if you would see more numerous armies engaged, and survey war in 
all its forms, you must witness the combats of ants of the same species ; 
you must go into the woods where the hill-ant of Gould {F, rufa) erects 
Its habitations. There you will sometimes behold populous and rival 
cities, like Rome and Carthage, as if they had vowed each other's destruc- 
tion, pouring forth their myriad.s by the various roads that, like rays, 
diverge on all sides from their respective metropolises, to decide by "an 
a|)[)cal to arms the fate of their little world. As the exploits of frogs and 
mice were the llieine of Homer's muse, so, w’cre 1 gifted like liini, might 
1 cclt*l)rate on this occasion the exhibition of M\ nnidonian valour ; but, 
alas! 1 am Davus, not (Edi[]us ; you must, thcrclbrc, rest contented, if I 
!o iny best in plain prose; and 1 trust you will not complain if, being 
unable to ascertain the name of any one of my heroes, my Mt/rmidonomavhia 
be perfectly anonymous. 

lugiirc to yourself two of these cities equal in size and population, and 
.-situared about a hundred paces from each other ; observe their count- 
less immbcrs, equal to the population of two mighty empires. The whole 
space which separate's them for the breadth of twenty-four inches ap- 
pcar.s alive with prodigious crowals of their inhabitants. The armies 
meet midway betw^eeii their respective habitations, and tlicrc join battle. 
Thoiisaiuls of eliampious, mounted on more elevated spots, engage in single 
combat, and seize eacli other with their powerful jaws ; a still greater 
1' luber are engaged on both sides in taking prisoners, which make vain 
effort s to e>cape, as if conscious of the cruel fate wliicb awaits them when 
arrived at the hostile formicary. The spot where the battle most rages 
is about two or three square feet in dimensions ; a penetrating odour ex- 
hales on all sides, — numbers of ants are here lying dead covered with 
Venom, — others, composing groups and chains, are hooked together by 
their legs/ or jaws, and ilrag imcb other alternately in contrary directions. 
The.se groups are furmeil gradually. At first a pair of combatants seize 
tacli other, and rearing upon their hind legs mutually spirt their acid ; 
tlien closing, they fall and wrestle in the lust. Again recovering their 
feet, each endeavours to drag off’ his antagonist. If their strength be 
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equal, they remain immoveable till the arrival of a third gives one the ad, 
vantage. Both, however, are often succoured at the same time, and the 
battle still continues undecided ; others take part on each side, till chains 
are formed of six, eiiilit, or sometimes ten, all hooked together, and strug. 
gling pertinaciously for the mastery ; the equilibrium remains unbroken, 
till a number of champions from the same nest arriving at once compel 
them to let go their hold, and the single combats recommence. At the 
approach of night, each party gradually retreats to its own city ; but before 
the following dawn the combat is renevved with redoubled fury, and occii- 
pics a greater extent of ground. These daily fights continue till violent 
rains separating the combatants, they forget their (jiiarrel, and peace is 
restored. 

Such is the account given by M. Huber of a battle be witnessed. In 
these engagements, he observes, their fury is so wrought up, that nothini; 
cani divert them from their purpose. Though he was close to them exa- 
mining their proceedings, they paid not the least attention to him, beiriij 
absorbed by one sole object, that of finding an enemy to attack. What is 
most wonderful in this history, — though all arc of the same make, colour, 
and scent, every ant seemed to know those of his own party ; and if by 
mistake one was attacked, it w'as immediately discovered by the assailant, 
and caresses succeeded to blows. Though all was fury and carnage in the 
.space bctw’eeu the two nests, on the other side the paths were full of ants 
going to and fro on the ordinary business of the society, as in a time of 
peace ; and the whole formicary exhibited an appearance of order ami 
tranquillity, except that on the quarter leading to tlie field of battle crowd' 
might alwa}s be seen, either inarching to reinforce the army of tlieii 
compatriots, or returning home with the prisoners they had taken wliicl 
it is to be feared, are the devoted victims of a cannibal feast. 

Having, I appreliend, satiated you with the fury and carnage of Myrnii- 
donian wars, I shall next bring forward a scene still more astonishing, wliiil: 
at first, perhaps, you will be disposed to regard as a mere illusion ol aliveli 
imagination. VV^liat will you .say when I tell you that certain ants an* at- 
firmcil to sally forth from their nests on predatory expeditions, for tht 
singular purpose of procuring slaves to employ in their domestic business ; 
and that these ants arc usually a ruddy race, while their slaves theiiiselvo 
are black ? I think I see you here throw down my letter and exclaim — 
“ What ! ants made slave-dealers ! This is a fact so extraordinary and 
improbable, and so out of the usual course of nature, that nothing but the 
most powerful and convincing evidence shall imlnce me to believe it.” la 
this I perfectly approve your caution ; such a solecism in nature ought not 
to he beliiwed till it has undergone the ordeal of a most thorough investi- 
gation. Unfortunately in this country we have not the means of satislying 
ourselves by ocular demonstration, since none of the slave-dealing ant^ 
appear to he natives of Britain. We must be satisfied, therefore, «ith 
w'eighing the evidence of others. Hear what M. P. Huber, the discoverer 
of this almost incredible deviation of nature from her general laws, has 
advanced to convince the world of the accuracy of his statement; and 
will, I am .sure, allow that he has thrown over his history a colouring oi 
verisimilitude, and that his appeal to testimony is in a very high ilcgrct 
satisfactory. 


1 See Huber, chap. v. 
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“ My readers,’* says he, “ will perhaps be tempted to believe that I have 
suffered myself to be carried away by the love of the marvellous, and that, 
in order to impart greater interest to my narration, I have given way to an 
inclination to embellish the facts that I have observed. But the more the 
wonders of nature have attractions for me, the less do I feel inclined to 
alter them by a mixture of the reveries of imagination. I have souglit to 
divest myscli of every illusion and prejudice, of the ambition of saying new 
things, of the prepossessions often attached to perceptions too rapid, the 
love of system, and the like. And I liavc endeavoured to keep myself, if 
1 niay so say, in a <lisposition of mind perfectly neuter, and ready to admit 
I facts, ot whatever nature they might be, that patient observation should 
confirm. Amongst the persons whom I have taken as witnesses to the 
discovery of mixed ant-hills, I can cite a distinguished philosopher (Prof, 
jurine), who was desirous of verifying their existence by examining himself 
the two species united.”^ * 

He afterwards apfieals to nature, and calls upon all who doubt it to 
repeat his experiments, which he is sure will soon satisfy — a satis- 

faction which, as 1 have just observed, in this country w'e cannot receive, 
for want of the slave-making species. And now to begin my history. 

There are two species of ants which engage in these cxcurhions, 
Foh/trgus rjffisccms and Formica sanguinea ; hut they do not, like the 
African kings, make slaves of adults, their sole object being to carry otf 
the hcli)less infants of the colony which they attack, the larvte and piipsc ; 
hese they educate in their own nests till they arrive at their perfect state, 
rtlieri tiiev undertake all the business of the society.^ In the following 
nccoimt I shall chieHy confine myself to what Huber relates of the first 
of these species, and eoncliule my extracts with his history of an expedition 
>1’ the latter to procure slaves. 

The rufeseent ants* do not leave their nests to go upon these expeditions, 
vshicli last about ten w'ceks, till the males are ready to emerge into the 
perfect state ; and it is very rciuarkahle, that if any individuals attempt to 
stray abroad earlier, they are detained by their slaves, who will not suffer 
them to proceed: — a w^oiiderful provision of the Creator to prevent the 
black colonies from being pillaged when they contain otdy male and female 
brood, which wamld be tlieir total destruction, without being any benefit 
to their a.s>ailanls, to whom neuters alone are useful. 

Tlieir time of sall\ ing forth is from two in the afternoon till five, hut 
more generally a little before five; the weather, however, must he fine, 
and the thermometer must stand at above 36° in the shade. Previously 
' inarching there is reason to think that they send out scouts to cxjilorc 
I the vicinity ; upon whose return they emerge from their subterranean city, 

Mluber, ‘287. Jurine, 7/ vmcwo/>ftVf.s 27:>. 

^ It w not clear that our Willuglihy had not some knowledge of this extraordi- 
nary fact ; for in his dcsf iiplioii of ants, speaking of their care of their pupaj, he 
says, “ that ijwy dlso carry the aureluc oj’ others into thrir vesis^ as if thvy were then’ 
(Ihii. /list. Ins, till.) Gould remarks coneerning the hill-aut, “1'his species 
i'? very ra])aeioiis after the vennirles and livntphs of other ants. If you ]>hice a pared 
before or near tlieir colonies, they will, with remarkable greediness, seize and earrv 
thorn ott.” Ul. note*. Query — Do they do this to devour them, or educate them? 
’’^hlte made the same ohservation (A’n/. I/ist. ii. 278). 

Tliis species forms a kind of link wliich connects Latreille's two genera Formica 
and Myrmica, borrowing the abiittlfliual squama I’roiu the former, and the sting 
tho latter. 
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directing their course to the quarter Troin which the scouts came. They 
have various pre})aratory signals, such as pushing each other with the 
mandibles or forehead, or playing with the antennae ; the object of whid) 
is probably to excite their martial ardour, to give the word for mar-cliii)(f^ 
or to indicate the route they are to take. The advanced guard usiuiHv 
consists of eight or ten ants, but no sooner do these get beyond the rust 
than they move back, wheeling round in a semicircle, and mixing with the 
main body, while others succeed to their station. They have “ ?w captain^ 
overseer, or ruler,'' as Solomon observes, their army being composed 
entirely of neuters, without a single female : thus all in their turns take 
their place at the head, and then, retreating towards the rear, make room 
for others. This is the usual order of their inarch ; and the object of it 
may be to communicate intelligence more readily from one part of the 
column to another. 

Jfhen winding through the grass of a meadow they have proceeded tu 
thirty feet or more from their own habitation, they disperse: and, like 
dogs with their noses, explore the ground with tfieir antennae to detect the 
traces of the game they are pursuing. The negro formicary, the object (.{' 
their search, is soon discovered; some of the inhabitants arc usiiaHv 
keeping guard at the avenues, which dart upon the foremost of tlicir 
assailants with inconceivable fury. The alarm increasing, crowds of its 
swarthy inhabitants rush forth from every apartment ; but their valour 
exertctl in vain ; for the besiegers, precipitating themselves upon them, In 
the ardour of their attack compel them to retreat within, and seek shelter 
in tlie lowest story; great numbers entering with them at the gates, while 
others with their mandibles make a breach in the walls, through which the 
victorious army marches into the besieged city. In a few minutes, hy th. 
same [lassagcs, they as hastily evacuate it, each carrying off in its mouth ,i 
larva or pupa which it has seized in spite of its unhappy guardian^. ();i 
their return home with their spoil, they pursue exactly the route hy whii.i 
they went to the attack. Their success on these expeditions is rather the 
result of their impetuosity, by which they damp the courage of the neyrot 
than of their superior strength, though they are a larger animal ; for 
times a very small body of them, not more than loO, has been known l" 
succeed in their attack and to carry off their booty. ‘ 

* Since the [.uMicatioii of llie «*dition of this volume 1 have mot with m;>li 
confirmation of thf, oxtraonliiiary history hero related. Having hewn itidiK tii lo 
visit Taris, and calling upon M. Latreille (so justly ceh brated as one oi the lii'v 
entomologists of tliu age, and to whom I feel iiilhiitelv iiidehled for the iVii'inily 
attentions which lie paid to me during my too short stay in that metropolis \ hi' 
assured me, that !i' ha<l verilied all the prin«-ij»al facts ailvanced by Hubt i-. Ih- iio 
also said the same in his iAnmulrrutlous noiivvlktt vt fjcnrnilin snr /vs /nsrits ricent <’i 

Socirtf}. (Mem. du Mus. iii. d07.) At the same time he informed me that tlu‘n'^^;b 
a nest of the rufescent ants in the 15ois <le lioulogue, to wliich ])laco lie. aftervv:ii>i^ 
-was so good as to acrompany me. We went on the ‘Joth of .June, lbl7. Th** hay 
was excessively hot and sultry. A little before five in the afternoon wo began "iir 
search. At first wc could not di.scerii a .single ant in motion. In a minute or t'v. 
however, my friend directed mv attention to one individual — tw'o or thr« c nxiv 
next appeared — and .soon a numermui army was lo he .seen w'inding tlirwugh tli'‘ 
long grass of a low ridge in wliieli wa.s their formicary. Just at the entrance ei tiii’ 
wo(mI from Paris, on the right hand and near the road, i.s a bare place, pah;d in ic'" 
the Sunday amusement or the lower orders — to thi.s the ants directed ilieir niarrii, 
and upon entering it tii\ide»l into two colurnn^jyliich traversed it rapidly aic! vwtli 
great ajiparent cagerucas ; all the while explontfg the ground with their antonnJ^’* 
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Wlion, from their proximity, they are more readily to be come at than 
those of the negroes, they sometimes assault with the same view the nest 
of another species of ant, wliich I shall call the miners (F. cunicularia). 

This species being more courageous than the other, on this account the 
viifescent host marches to the attack in closer order than usual, moving 
with astonishing rapidity. As soon as they begin to enter their habitation, 
myriads of the miners rushing out fall upon them with great fury ; while 
others, well aware of their purpose, making a passage through the midst 
of them, carry off in their mouth the larvte and piipm. The surface of 
the nest thus becomes the scene of an obstinate conflict, and the assailants 
are often de[)rivcd of the prey which they bad seized. The miners dart 
upon them, fight them foot to foot, dispute every inch of their territory, 
and defend their progeny with unexampled courage and rage. When the 
riifcscents, laden with pillage, retire, they tio it in close order — a precau- 
tion highly necessary, since their valiant enemies, pursuing them, impede 
their progress for a considerable distance from their residence. 

J)iiring these combats the [)illagcd ant-hill presents in njiniatiire the 
.spectacle of a besieged city ; hundreds of its inhabitants may be seen 
making their escape, and carrying off in difierent directions, to a place of 
security, some the young brood, and others their females that arc newly 
excliidcil : but when the danger is wholly passed, they bring them back to 
their city, the gates of which th.ey barricade, and remain in great numbers 
near them to guard the entrance. 

Formica sau^uinca^ as I observed above, is another of the slave-making 
ants; and its proceedings merit separate notice, sjnee they differ consider- 
ably from those of the riifescents. They construct their nests under 
hedges of a southern aspect, and likewise attack the hills both of the 


:is beagles ^vitU their evidently a.s if iii pursuit of game. Those in the. van, 
a.-i llubiT 111 0 ob-’«Tved, kept perpetually falling back into the main body. When 
tlu-y liad pa ^-ftl this iiu losure, tlu-v api'eaml for some time to be at a loss, making 
no ]irogre<^ but only eoursing about: but after a mimilcs’ delay, as if they had 
ma-ived some iiuclligeme, they resumed their mareh and soon arrived at a negro 
nest, which tliey eiitereil by one or two apertures. We could not observe that any 
iicgrors Avi-r;- expecting their attack outside the nest, hut in a short time a few 
<amie out at another • pining, and seemetl to be making their escape. IVrhaps 
Slime conllict might have taken plaee within tiu* nest, in the interval between tlie 
.'i\ip(;*rance of these inao'oe.s and the entrv of tlieir assailants. However this might 
ue, in a few minutes one of the latter made its appearance with a pu]>a in its moutli ; 

was folloNved hy three or four more; an.l soon the whole army* began to emerge 
as fast as it could, almost (n*ery individual carrying its bnrtlien. Most that I (.)b- 
served seemed to have [jiipa*. I then traced tlie expedition baek to the spot from 
which 1 lirst saw them sot otit, which according to my steps w'as about loll feet 
tVoin the, negro formicary. The wdiole business w'as transacted in* little more than 
ail hour. Tliough I could trace the ants back to a certain sjait in the ridge before 
mentioned, wdiere they lirst apt»cared iii the long grass, 1 did not succeed in finding 
the entraiy:c to their nest, so that 1 was deprived of the pleasure of seeing Iho 
mixed society’. As wo dined at an auberge close to the spot, I proposed leucAving 
my researches after dinner ; but a violent tempest of tiiunder and rain, though t 
'itteuiptcd it, prevented my succeeding; and afterwards I had no oppi'riunity of 
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negroes and miners. On the loth of July, at ten in the morning, Huber 
observed a small hand of tlicse ants sallying forth from their formicary, 
and marching rapiilly to a neighbouring nest of negroes, around which it 
dispersed. The inhabitants, rushing out in crowds, attacked them arul 
took several prisoners : those that escaped advanced no further, but ap. 
peared to wait for succours : small brigades kept frecjuently arriving to 
reinforce them, which emboldened them to approach nearer to the city 
they had blockaded ; upon this tlieir anxiety to semi couriers to their own 
nest seemed to increase ; these spreading a general alarm, a large rein- 
forcement immediately set out to join the besieging army ; yet even then 
they did not begin the battle. Almost all the negroes, coming out of their 
fortress, formed themselves in a body about two feet s(jnare in front of it, 
and there expected the enemy. Frequent skirmishes were the prelude to 
the main conflict, which was begun l)y the negroes. Long before success 
appearcil tiuhioiis they carried off* then* piipm, and hea|)ed them ii[) at the 
entrance to their nest, on the side opposite to that on which the encinv 
approached. The young females also fled to the same quarter. The san- 
guine ants at length rush upon the negroes, and attacking them on all 
sides, after a stout resistance the latter, renouncing all defence, endeavour 
to make off’ to a distance with the pupm they have heaped np : — the ho>t 
of assailants pursues, and strives to force from them these objects of their 
care. Many also enter the formicary, and begin to carry off the young 
brood that are left in it. A continued chain oi’ ants engaged in this cin- 
ployment exteiuls from nest to nest, and the day and part of the nigh; 
pass before all is finished. A garrison being left in the captured city, on 
the following morning the business of trans})()rting the brood is renewal. 
It often bap[)ens (for this species of ant loves to change its habitation) thut 
the compierors emigrate with all their family to the aecjuisition which their 
valour lias gained. AH the incursions of F, sayi^^u'nwa take [ilace in die 
space of a month, and they make only five or six in the year. Tliev will 
sometimes travel 1.50 paces to attack a negro colony. 

After reading this account of expeditions unilcrtakcn by ants for so ex- 
traordinary a purpo.se, you will be curious to know' bow the slaves aiv 
treated in the nests of these marauders — whether they live happily, or 
labour under an oppressive yoke. You must recollect that they an* 
not carried off, like our negroes, at an age w hen the amor pafria^ and all 
the cliarities of iitc which bind them to their country, kindred, ami 
friends, are in their full strength, but in what may be called the helj)l(v?s 
days of infancy, or in their .state of repose, before they can have forincci 
any associations or imbilicd any notions that render one place and society 
more dear to them than another. Preconceivc«l ideas, therefore, do not 
exist to infinence their happiness, which nm.st altogether depend upon the 
treatment whiHi they experience at the hands of their new masters. Here 
the goodness of Providence is conspicuous ; w hich, although it has giheti 
these creatures with an instinct so extraordinary, and seemingly so unna- 
tural, has not made it a .source of iniserv to tlie objects of it. 

You will here, perhaps, imagine that I have not sufficiently taken into 
consideration the anxiety an*! privations undergone by the poor neuters, 

in beholding tho.se foster-chi!<lrtn, for which they have all along manilcstcu 

such tender solicitude, thus violently snatched from them : but when you 
reflect that they arc the common property of the whole colony, and that, 
consequently, there can scarcely be any separate attachment to particulai’ 
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intliviiluals, 3 ^ou will admit that, after the fright and horror of the conflict 
are over, and their enemies have retreated, they are not likely to experience 
the poignant affliction felt by parents when deprived of their children ; 
especially when yon further consider, that most probably some of their 
hiood are rescued from the general pillage; or at any rate their females are 
left uninjured, to restore the tlirninished population of their colonies, and to 
supply them with those objects of attention, the larvic, &c., so necessary 
to that development of their instincts in which consists their happiness. 

13ut to return to the point from which I digressed. — The negro and 
biiiKT ants suffer no diminution of ha[)piness, and arc exposed to no un- 
Libiial hardships and o[)pression in consequence of being transplanted into 
a foreign nest. Their life is passed in much the same employments as 
Avould have occupied it in their native residence. Thcy^ build or rei}air the 
common dwelling ; they make excursions to collect 1‘ood ; they attend upon 
tiie females ; they feed them and the larvte; and they pay the necessary 
attention to the daily sunning of the eggs, larvm, and pupm. Besides this 
they have also to feed their masters and to carry them about the nest. 
This you will say is a serious atlditiou to the ordinary occupations of their 
own colonies ; hut when you consider the greater division of labour in these 
mixed societies, which sometimes unite both negroes and miners in the 
!>anie dwelling, so that three distinct races live together, from their vast 
nhers so far exceeding those of the native nest, you will not think this 
too severe employment for so industrious an animal. 

But you will here ask, perhaj)s, — “ Do the masters take no part in these 
(loiiiestic employments? At least, surely, thev’ direct their slaves, and sec 
that they keep to their work ? ” — No such thing, I assure you — the sole 
otivc for their prcilatory excursions seems to hi^ mere laziness and hatred 
( I labour. Active and intrepid as they are in the field, at all other times 
hey arc the most lielpless animals that can he imagined ; — unwilling to 
imi themselves, or even to walk, their indolence exceeds that of the sloth 
elf. So (’iitirely dependent, indeed, are they upon their negroes for 
every tliinir, that upon some occasimis the latter seem to i)e the masters, 
mi exercise a kind of authority over them. They will not softer them, 
)!• instance, to go out before the proper season, or alone ; and if they 
return from their exeursious without their usual booty, they give them a 
very indilferent recopthm, showing tlieir displeasure (which, however, soon 
ceases) by attacking them ; and when they attem[>t to enter the nest, drag- 
t!:em out. To ascertain what they would ilo when ohiigetl to trust to 
their own exertions, lluher shut up thirty of the rufescent ants in a glazed 
supplying them with larvie and piipas of their own kind, with the 
uiiliiion of several negro pupte, exeludiiig very carefully all their slaves, 
tmil placing some honey in a corner of their prison, lueredible as it may 
^cein, they made no attempt to feed themselves: and though at first they 
paid some attention to their larviv, carrying them here and tlnae, as if too 
preat a charge they soon laid them down again ; most of them died of 
hunger in fess than two days, and the few that remained alive appeared 
J'Ktremely weak and languid. At length, commiserating their condition, 
admitted a single negro ; and this little active creature by itself rc-csta- 
;uhshed order — made a cell in the earth; collected the larvm and placed 
phern in it ; assisted the pupa; that were ready to be developed y mid pre- 
l^crved the life of the neuter rufescents that still survived. What a [)ictiii^ 
jm beneticent industry, contrasted with the baleful effects of sloth, does this 
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interesting anecdote afford ! Another experiment which he tried made the 
contrast equally striking. lie put a large portion of one of these inixcii 
colonies into a woollen bag, in the inoutli of which lie fixed a small tubo 
of W'ood, glazed at the to[), which at the other end was fitted to the entrance 
of a kind of hive. The second day the tube was crowded with negroes 
going and returning: — the indefatigable diligence and activity manifested 
by them in transporting the young brood and their riifescent masters, 
whose bodies were suspended upon their manilibles, was astonishing 
These last took no active part in the busy scene, while their slaves showed 
the greatest anxiety about them, generally carrying them into the hive ; and 
if they sometimes contented themselves with depositing them at the on. 
trance of the tubcj it was that they might use greater dispatch in fetchini: 
the rest. Tlie rufescent when thus set down remained for a nionit-nt 
coiled up without motion, and then leisurely unrolling itself, looked al! 
around, as if it was quite at a loss what direction to take ; — it next went 
up to the negroes, and by the play of its antcniite seemed to implore their 
succour, till one of them attending to it condncteil it into the hive. 

Beings so entirely dependent as these masters are upon their slaves, for 
every neccs.^ary, comfort, and enjoyment of their life, can scarcely be sup. 
posed to treat them with rigour or iinkindncss : — so far from this, it is 
evident from the preceding details that they rather look up to them, ami 
are in some degree under their control. 

The above observations, with respect to the indolence of our slave* 
dealers, relate princijially to the rufcsccnt species ; for the sanguine ants arc 
not altogether so listless and helpless ; they assist their negroes in the con- 
struction of tlieir nests, they collect their sweet fluid from the Aphides; 
and one of their most usual occupations is to lie in wait for a small specie; 
of ant, on which they feed ; and when their nest is menaced by an eiieiny 
they show tlieir value for tlicse faithful servants by can’} ing them down 
into the lowest apartments, as to a place of the greatest security. iSoinc- 
tiincs even the rnfcscents rouse themselves fVoni the torpor that usinlly 
benumbs them. In one instance, when they wished to emigrate from their 
own to a deserted nest, they reversed what usually takes place on siicli 
occasions, and carried all their negroes themselves to the spot they !imi 
chosen. At the first foundation also of tlieir societies by impregonjoi 
females, there is good reason for thinking, that, like those of other spccii.N 
they take upon themselves the whole charge of the nascent colony. I 
must not here omit a most extraordinary anecdote related by M. Huber 
He put into one of his urtificial formicarie.s pup;e of both species of the 
slave-collecring ants, which, under the care of some negroes introdiicnl 
with them, arrived at their imago state, and lived together under the same 
roof in the most perfect amity. 

These facts show what effects education will proilnce even upon in>cct.c 
that it will impart to them a new' bias, and modify in some respects thcii' 
usual instincts, rendering them familiar witli objects which, had tiny la rn 
educated at home, they would have feared, and causing tliem to love 
whom in that case they would have abhornrd. — It occasions, how cvii. 
no further change in tlieir character, since the master and slave, hroiiymj 
up with the same care inul under the same superintendence, are associatCi 
in the mixed formicary under law's entirely ojiposite.’ 

• See Huber, chap, vii — xi. Mixed societies, similar to the above do'^cribcj 
have been observed among.si exotic ants by M. Lund, avIio mentions a species ^ 
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Unparalleled and unique in the animal kingdom as this history may 
ippear, you will scarcely deem the next I have to relate less singular and 
ess worthy of admiration. That ants shoukl have their viih/i cattle is as 
extraordinary as that they should have slaves. Here, perhaps, you may 
\gaiu teel a At of increduiity shake you ; — but the evidence for the fact I 
111 ! now stating being abundant and satisfactory, I flatter myself it will 
lot shake you long. 

The loves of the ants and the Aphides (for these last are the kine in 
question) have long been celebrated; and that there is a connexion 
jetwecu them you may at any time, in the proper season, convince your- 
jclf; for you will always find the former very busy on those trees and 
slants on which the latter abound : and if you examine more closely, you 
ivill discover that their object in thus attending upon them is to obtain 
^hc saccharine fluid, which may well be denominated their milk that they 
jccrcte. 

This fluid, which is scarcely inferior to honey in sweetness, issues in 
iiinpid drops from the abdomen of these insijcts, not only by the ordinary 
passage, but also by two setifonn tubes placed, one on each side, just above 
it. '1 lieir sucker being inserted in the tender l>iirk, is without intermission 
rni[>loyed in ab.sorbing the sap, which, after it has passed through the 
system, they keep continually discharging by these organs. When no ants 
alteiul them, by ii certain jerk of the body, which takes place at regular 
intervals, tliey ejaculate it to a distance: but when the ants are at hand, 
wiitching the moment when the Aphides omit their fluid, they seize and 
Slick it down iniincdiatcly. This, however, is the least of their talents; 
far they absolutely possess the art of making them yield it at their pleasure; 
or, in other words, of milking them. On this occasion their aiitcnmc are 
their fingers ; W’ith these they pal the abdomen of the apliis on each side 
alternately, moving them vciy briskly; a little drop of fluid immediately 
appears, which the ant takes into its mouth, one species {^Myrmicn nibnt) 
conducting it with its anleniue, which are somewhat swelled at the end. 
When it has thus milked one, it procceils to another, and so on, till being 
satiatoil it returns to the nest. 

But you are not arrived at the most singular part of this historv, — that 
ants make a property of these cows-, for the possession of which they con- 
tend with great earnestness, and use everv means to keep them to tliem- 
5^^1‘lvcs. Sometimes they seem to claim a right to the Aphides tliat inhabit 
tile branches of a tree or the stalks of a plant; and if stranger ants attempt 
to share their treasure with them, they endeavour to drive them away, ami 
jiiiay he seen running about in a great hustle, and exhibiting every symptom 

inquietude am! anger. Sonictuiies, to rescue them from their rivals, they 
take their Aphides in their iiioiith; they generally keep guard round them, 
i'nd when the branch is conveniently situated, they have recourse to an 
expedient still more cflectual to keep oil* interlopers, — they inclose it in a 


^^yrmica pnfpatu) found m Brazil, whose ne-. contains the neuters (doubtless 

JUployed as slaves, though ini fortunately M. Luiul had not an opi>oi-tunity of ob- 
miiig the oxeursions in whieli the pupw they sprung from were capturtil) of a 
'eigldjouring species, 31. erythrotharax, (Lacordaire, Introd. <i V Entom. ii. oOd.) 

‘ I'hc aut ascends the tree, savs Liuud, thoX it may milk its cows, ike AphideSy not 
iul them. Syst. Nat. 0G2. Sp. 'S. 
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tube of earth or other inaterials, and thus confine them in a kind of pad. 
dock near their nest, and often communicating; with it. 

The i;reatest cow-keeper of all the ants is one to be met with in inosi 
of our pastures, residing in hemispherical formicaries, which are sometime} 
of considerable cliaineter. I mean the vellow ant of Gould {F, Jlnvn\ 
This species, which is not fond of roaming from home, and likes to have 
all its conveniences within reach, usually collects in its nest a large herd 
of a kiml of A[)his that derives its nutriment from the roots of grass and 
other plants {Aphis rodicum) ; these it transports from the ncighboiirino 
root.s, probably by subterranean galleries, excavated for the purpos^ 
leading from the nest in all directions and thus, without going out, it 
has always at hand a copious supply of food. These creatures share its 
care and solicitude equally with its own offspring. To the eggs it pays 
particular attention, moistening them with its tongue, carrying them in its 
mouth with the utmost teiulerness, and giving them the advantage of the 
sun. This last fact I state from my owji ol)servatiou ; lor once upon 
opening one of these ant-hills early in the spring, on a sunny <lay, I ob- 
served a parcel of these eggs, which I knew by their black colour, ver) 
near the surface of the nest. iVIy attack put the ants into a great feriimnt, 
and they immediately began to carry these interesting objects down into 
the interior of the nest. It is of great consequence to them to forward 
the hatchitig of these eggs as much as possible, in order to insure an oanv 
source of food for their colony ; and they had doubtless in this instance 
brought them up to the warmest part of their dwelling with this view. 
M. Iliihcr, in a nest of the same ant, at the foot of an oak, once found the 
eggs of Aphis (luercus. 

Our yellow ants are eipially careful of their Aphides after they are 
hatched ; when their nest is tlkstiirbed conveying them into the interior; 
fighting fiercely for them if the inhabitants of neight)ouring formicaries, as 
is sometimes the case, attempt to make them their prey; and carrvag 
them about in their mouths to change their pasture, or for some ntiier 
piir[)ose. W hen you consider that from them they receive almost tlio 
whole nutriment both of themselves and larvic, you will not won let' at 
their anxiety about them, since the wealth and pro.^pi'riiy of the eoiDiiui- 
iiity is in proportion to the number of their cattle. Several other specie^ 
keep Aphides in their nests, hut none in such numbers as those of wliicli 
1 am .speaking." 

jS’ot only tlie Aphides yield this repast to the ants, hut also the ( br. , 
with whom they have recourse to similar marueiivres, and with ecjiial mk- 
cess ; only in this case the movement of the antenme over their body mav 
be compared to the thrill of the finger over the keys of a piano-lbrtv; and 
in the trojiical regions of India and Brazil (where no Aphides ociur) it 
appears, from the observations of General Ilardwickc, M. Lniul, M.lk Hftt- 
and MM. Spix and INIartiiis, that the ants milk the larvte and pupa 
various species of Ccrcopis and MemhracisA But what is still more extra- 
ordinary, even beetles are occasionally made cows of by /bm/Vv/yAnv/, tht j 

1 Huber, 105. 1 have more than once fuunil tlic.se Aphides in the nest.s ibi’ 

ant. . 

* 8i» Huber, chap. vi. I have found Aphides in the ni^st of Myrnuen rnu 
]5oii^er dc Sauvages «peaks of ants kce|jing their own Aphides, and giv^ j a” ^ I 
Unresting account of tl)» ni. Journ. de Fhysique, i. VJ5. 

^ Westwood, 3fofl C/tjgg of Ins, ii. 23'J. 434, 
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yellow ant, which, according to Mlillcr’s very curious account of its ha])its, 
confirmed by M. WcMirael, keeps in its nest the singular little Clavier 
fovcoktlu^ (which Mr. Westwood has discovered in this abode in England), 
and obtains from the bristles terminating its elytra a gummy secretion 
which it uses for food, as it docs that obtained from Aphides, feeding the 
Ciavigers in return for this service, and carefully guarding them fiom straying, 
which if they attempt it seizes them with itsjaws.^ Their herds of these 
hard-coated yellow cattle are often numerous ; for when paying a visit in 
18*29 to iny triend Professor Germar at Halle in IViissia, he showed me a 
whole row of specimens from which he begged me to select at pleasure, 
nil of which, if 1 recollect right, he had obtained from one ant’s nest. It 
is probable tliat another species Cl a vi^er (C, longicornis), which M. 

llobert found also in an ant’s nest, is made a similar use of by them. 

One of the singular circumstances in the history of ants, and which 
requires further explanation, is, that besides the two beetles just named, 
many other s{)ecics of the same tribe, mostly of small size, are also found 
in their nests, and so constantly, that it cannot arise from accident. My 
friend M. Clievrolat of Paris, who has been more successful in procuring 
new and rare coleopterous insects from this habitat than perhaps any other 
entomologist, has obtained the greatest number from the nests o\' Funnica 
nifa Latr., in which he lias found Lonicchusa and cien'afa^ a new 

species of Xfiiil/a limts, Dciidropf/ilns pi/^ma'us Payk., forniice/onan 
Aube, nnd T). (liicrmi (dievr., and uMonotoma co)iiro/li.Sy and AI, fhrwicc- 
loriDii Clievr. He has also found several s()ecimens Lomerhusa parfuhu'u 
in the nest of Formica cumculurin Latr., and Ahricus globulus Pa}k., 
lialrlms fonmearius J)e la Porte, and B. oailalus^ i\m\ B, vruusius Aube, 
ns well as his suigulai* new insect Alurmccldvcnus sublcirancus, in other 
nests ; and M. lleicbe has al^o found ICcterius (juadralus in the nest of 
Murniica unifasciata^ as has Mr. MacLeay a crepitating species of Ccrapterus 
ill ants’ nests in Australia.'^ Jlesides the above, M. Clievrolat has oliserveil 
in some of these ants’ nests isolated larvm, as lie supposes, of a Clpihra 
clothed witli a ease of gluten eoinbinod with particles of earth and small 
stones*'; and Mr. Westwood states that he has often found in the nests 
both of ForuaciO atul Aliirminc many very young s|)ecinions of a white 
colour of a species of of which genus also, M. Lund in Brazil 

observed many (>f the ants of a eolumn o\l Alj/rmic i ti/phlos to carry each 
an indiviilmd lieneath die alaionien.' Thus we iuiv'e sixteen or seventeen 
coleopterous insects of diHl rent genera and species, besides one or more 
i'. ecies of Ouiscus, habitually residing in .ints’ nests ; Init whether these, 
like the Clavigers, are subservient to the purposes of the ants, or \\Iicther 
they make tlie ants subservient to theirs, or what is the precise ol»|ect ( T 
the coiiipaiiionsbi[), must be left for future investigation, and are points to 
which 1 would strongly recommend your attention. ’ 

^ Afauozin dcr Kn'oi.i. iii. t. 2. \Vcstwou l, 2ifod. ( uiss. oj Ins. i. 

Wostwoiul, Chas. oj I Uf.. i. xii. 

® Silbcniiaiin, lit rnc Cniom. iii. 

^ AVestwood, Altnl. ('less, of Ins. ii. 

® As th*'rc can be little doubt that several ol IM. rUevrolat's insects might be 
Wind in ants’ nests in this country, as well as Cine ytr Ins. it’ souubt for in 

the way which tliis iiKlefaligable entomologist employs, it m.iv not W. aniYss to^ 
imiieate his imxle of f)roce<hiro. Before attacking an ants’ nest he ties the legs of 
liis paiitaloous over his boots and puts on gloves, and then proceeds to shovel the 

X 
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When the population exceeds the produce of a country, or its inhabitants 
suffer oppression, or are not comfortable in it, emigrations frequently take 
place, and colonies issue forth to settle in other parts of the globe ; and 
sometimes whole nations leave their own countr}’, either driven to this 
step by their enemies, or excited by cupidity to take poss6Svsion of what 
appears to them a more desirable residence. These motives operate 
strongly on some insects of the social tribes. Bees and ants arc particu- 
larly inriiienced by them. The former, confined in a narrow hive, when 
their society becomes too numerous to be contained conveniently in it, 
must necessarily send forth the redundant part of their population to seek 
for new quarters; and the latter — though they usually can enlarge their 
dwelling to any dimensions which their numbers may require, and therefore 
do not send forth colonies, unless we may distinguish by that name the de- 
parture of the males and females from the nest — are often disgusted with 
their present habitation, and seek to establish themselves in a new one: — 
cither the near neighbourhood of enemies of their own species ; annoy- 
ance from frequent attacks of man or other animals ; their exposure to cohl 
or wet from the removal of some s[)ecies of shelter ; or the discovery of a 
station better circumstanced or more abundant in Aphides ; — all these may 
operate as inducements to them to change their residence. That this is 
the case might be inferred from the circumstance noticed by Oonld S which 
I have also partly witnessed myself, that they sometimes transport their 
young brood to a considerable distance from their home. But M. Huber, 
by his interesting observations, has placed this fact beyond all controversy; 
and his history of their emigrations is enlivened by some traits so singular, 
that I am impatient to relate them to you. They concern chiefly the great 
hill-ant (1^. though several other species occasionally emigrate. 

Some of the neuters (laving found a spot which they judge convenient 
for a* new habitation, apparently without consulting the rest of the society, 
determine upon an emigration, and thus they compass their intention : — 
The fii>t ste[J is to raise recruits : with this view they eagerly accost 
several fellow citizens of their own order, caress them with tiicir antcmr.c, 
lead them by their mandibles, and evidently appear to pivqiose the journey 
to them. If they seem disposed to accompany them, tin; recruiting oiricer, 
for so he may be ealletl, prepares to carry off his recruit, who, suspending 
himself upon his mandibles, hangs coiled iqi spirally under his neck; — ail 
this passes in an amicable manner after mutual salutations. Sometimes, 
however, the recruiter takes the other by surprise, and drags liim from the 
ant-hill witliout giving him time to consiiler or resist. When arrived at 
the proposed habitation, the suspended ant uncoils itself, and, quitting its 
conductor, becomes a recruiter in its turn. The pair return to the old 
nest, and eaeli carries off a fresh recruit, which being arrived at the spot 
joins in the undertaking ; — thus the number of recruiters keeps pro- 
gressively increasing, till the path between the new and the 4)ld. city is full 
of goens and comers, each of the former ladcti with a recruit. What a 


whole eonffents of the nest (of course to the very t>ottom) into a bag, of (he c<)utcuts 
of which be spreads siucessive portions upon a cloth so as to allow (lie ants to 
escap|y|ak^ afterwards examines what remains at liis leisure. M. Markel has re- 
centlj^|rafched a memoir on tlie coleopterous insects found in ants’ nests in Saxon 
Switasmlliw, amounting to nearly fiftv species, (Gerinar’s Zeitschrtjly iii. 203.) 

> 06al4 42. 
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singular and amusing scone if ♦hen exhibited of the little people thus em- 
ployed ! When an emigration of a rufcscent colony is going forward, the 
negroes are seen carrying their masters ; and the contrast of the red with 
the black renders it peculiarly striking. The little turf-ants 
rcespiiioii) upon these occasions carry their recruits uncoiled, with their 
head downwards and their body in the air. 

This extraordinary scene continues several days ; but when all the neu- 
ters are acquainted with the road to the new city, the recruiting ceases. 
As soon as a sufficient number of apartments to contain them are prepared, 
the yoilng brood, with the males and females, are conveyed thither, and the 
whole business is concluded. When the spot thus selected for their re- 
sidence is at a considerable distance from the old nest, the ants construct 
some intermediate receptacles, resembling small ant-hills, consisting of a 
cavity filled with fragments of straw and other materials, in which they 
form several cells ; and here at first they deposit their recruits, males, 
lemales, and brood, which they afterwards conduct to the final settlement. 
These intermediate stations sometimes become permanent nests, which, 
however, maintain a connection with the capital city.^ 

While the recruiting is proceeding it appears to occasion no sensation 
in the original nest ; all goes on in it as usual, and the ants that are not 
yet recruited pursue their ordinary occu[)ations : whence it is evident that 
the change of station is not an enterprise undertaken by the whole com- 
munity. Sometimes many neuters set about this business at the same 
time, which gives a short existence (for in the end they all re-unite into 
one) to many separate formicaries. If the ants dislike th(*ir new city, 
they quit it for a third, and even for a fourth : and what is remarkable, 
they will sometimes return to their original one before they arc entirely 
settled in tin; new station ; when the recruiting goes in op[)ositc directions, 
and the piiirs pass each otlier on the road. You may stop the emigration 
for the present, if\*ou can arrest the first recruiter, and take away his 
recruit.^ 

These luiropean emigrations, how'ever, arc somewhat insignificant when 
compared with t'.iosc which the neuters of some of the tropical species under- 
take, till.' CAtent of vvhicli would be incredible if not so well authenticated. 
iM. Lund states that he once followed one of these vast hosts for five 
(lays; ami M. Lacordaire informs us that when in Cayenne he saw’ a mi- 
gratory army of this description pass his residence w'hich >vas about a 
hundred paces broatl, and w hich occuj)icd more than a day and a half in 
passing, though the auls marched rapidly and made no halt. It is to a 
i.pecies of the ants making these migrations, that ^ladamc Merian gave the 
■aine of Auis of Visila/ioii, before alluded to, as so useful by entering all 
the houses on tlicir march, arul chairing them of all noxious insects or other 
animals. M. Lacordaire, liowever, denies that any such object actuates 
these migrating ants, which he sa\s often pass houses without entering 
tliem ; and that when they do, it is fv>r want of food on their route ; though 
he admits that in this case they leave na living animal in the houses which 

^ Walking one d.iy early in July in .a spot wdiere I used to notice a single n«>t of 
Formica rufa, 1 observed that a new i <»iony had been formed of considerable magni- 
tude; and between it and the origimil nest were six or seven smaller settlements. 

* See Huber, chap. iv. § 3. 
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they visit, as be himself once witnessed at Cayenne.^ But whatever may 
be the fact as to the nii<;rating ants of Cayenne, the C/iassciir-Ants of Tri- 
nidad would seem to migrate for tlic express purpose of scouring human 
habitations for food, according to the account given by Mrs. Carniicha. 1, 
which presents so graphic a picture of their proceedings, that I shall give if 
to you entire, especially as its iiiiiuite and circumstantial details scciii to 
vouch for its accuracy : — ■ 

** One morning my attention was arrested at Laurel Hill by an unusual 
number of black birds, whose appearance was foreign to me : they were 
smaller, but not unlike an English crow ; and were perched on a calibash- 
tree near the kitchen. I asked the house-negress, who at that niomciiC 
came up from the garden, what could be the cause of the aj)pearance < f 
those black birds ? She said, * Misses, dem be a sign of the blessing o!‘ 
(lod ; dey arc not de blessing, but only dc sign, as we say, of GodV; 
blessing. Mi^ 1 scs, you’ll see afore noontime how the ants will come ai\l 
clear the houses.* At this moment I was called to breakfast, anti thinkiii- 
it was some superstitions idea of hers, 1 paid no further attention to it. 

“ In about two hours after this, 1 observed an nnconmion number of 
ehasscur-ants crawling about the floor of the room : my children were 
annoyed by them, and seated them^ elves on a table, where their legs did 
not communicate with the floor. The ants did not crawl upon my person, 
but I was o.ovv surrounded by them. Shortly after this, the walls of* the 
room became covered by them ; a!id next they began to take possession 
of tlic tables and chairs. I now thought it nece^sarv to take refuge in \\.\ 
adjoining room, separated only by a few ascending ste|).s 1‘rom the one ve 
occupied, and this w^as not accomplished without great care and generaUhin, 
for had we trodden upon one we should have been summarily puuislu 
There were several ants on the top of the stair, but they were not luai /, 
so numerous as iii the room we had left ; hut the upper room presented a 
singular spectacle, lor not only were the floor and tl?e walls covered lihe 
the oTher room, i)nt the roof was covered also. 

“ The open rafters of a We^t India house at all times aflonl shelter to i 
numerous tribe of insects, more particularly the cockroach ; hut now their 
destruction was inevitable. The chasscur-aiUs, as if traineil for hattlr, 
ascended in regular, tiiick files, to the ralicr>, ami threw ilowii the coi 
roaches to their comrades on the floor, who as regularly marclicd idfuiiii 
the dead bodies of cockroa( h;‘s, dr.iggiu.: them away, h) their united elK>rts 
with amazing rapidity, leather the cockroaches were smug to death on 
the rafters, or else the fall killed them. The ants never stupiicd to devour 
their prey, hut convened it all to ih.eir storelion.scs, 

“ The windward windows of this room were of glass, ami a battle now 
ensued hctwccii the ants and the jack-spaniards tm the panes of glass. 
The jack-spaniard may he called the wasp of the West Indies ; it is twice 
as large as a British wasp, and its sting i.^ in proportion more painful : it 
builds its nests in trees and old houses, and sometimes in the 'afters of a 
room. These jack-spaniards w'cre not ijuite such easy prey as the cock- 
roaches had been, for they used their wings, w inch not one cockroach had 
attempted to do. Two jack-spaniards, hotly pursued on the window, 
alighted on the dress of one of my children. I entreated her to sit sti’i; 


' Laco;du‘rf, Tntrod. u VKntom, ii. .504. 
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anil remain quiet. In an inconceivably short space of time, a party of ants 
crawled upon her frock, surrounded, covered the two jack-spaniards, and 
crawled down again to the floor, dragging olf their prey, and doing the 
child no harm. 

“ From this room I went to the adjoining bed-chamber and dressing- 
room, and found them equally in possession of the chasseurs. I opened 
a large military chest full of linen, which had been much infested; for 1 
was determined to take every advantage of such able hunters. I found 
the ants already inside ; I suppose they must have got in at some opening 
at the hinges. I pulled out the linens on the floor, and with them hun- 
dreds of cockroaches, not one of which escaped. 

‘‘ We now left the house, and went to the charnbcTs built at a little 
distance ; hut these also were in the same state. I next proceeded to 
open a store-room at the end of the other house for a place of retreat ; 
hut, to get the key, I had to return to the under room, where the battle 
was now more hot than ever. The ants had commenced an attack upon 
the rais ami micr, which, strange as it may appear, were no match for 
their apparently insignificant foes. They surrounded them as they had 
t!ie insect tribe, covered them over, and dragged them oft'with a celerity 
and union of strength, that no one who has not watched such a scene 
can comprehend. I did not sec one rat or mouse escafie, and I am sure 
I saw a score carried off during a very short period. We next tried the 
kitchen, for the store-room and boys’ pantry were already occupied ; but 
the kitchen was equally the field of battle, between rats, mice, cock- 
roach(?s, and ants killing them. A huckster negro came up selling cakes ; 
and seeing the npri^ir, and the family and servants standing out in the 
sun, he said, * Ah, misses, you’ve got the blessing of (lod to-day, and a 
great blessing it is to get such a cleaning.’ 

“1 think it was about ten when I first observed the ants; about 
twelve tlie battle was formidable; soon after one o’clock the great strife 
licgan with the rats and mice; and about three the houses were cleared. 
In a quai tcr of an Innir more the ants began to decamp, and soon not one 
was to 1)0 seen within doors. But the grass round the house was full of 
them ; and they seemed now feasting on the remnants of their prey, 
w'hicli I'lad been left on the road to their nests ; and so the feasting con- 
tinued till auout fotir o’clock, w'hcn the black l)irds, who had never been 
i absent from the calihash and pomhuv trees in the neighbourhood, 
<tarted down among them, and destroyed by millions those who w-cre too 
sluggish to make good their retreat. By five o’< !ock the whole was over ; 
bciorc Mill-down, the negro-houses, were all cleared in the same way ; and 
tbe.y told me that they had seen the lilack birds hovering about the almond 
trees close to the negro-houses, as early as seven in the morning. 1 never 
S:i\v those lilack birds before or .since, and the negroes assured me that 
they were never seen but at such tinics,”^ 

I shall now relate to you some other portions of Myrmidonian History, 
which, ^though perhaps not so striking and wonderful as the preceding 
details, are not devoid of interest, and will serve to exemplify their in- 
credible diligence, labour, and ingenuity. 

' Ulrs, Carmichael on the U cst Indies, quoted in Saturday Mtujaziuc., 
p. leO. 
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In this country it is commonly in March, earlier or later according to 
the season, that ants first make their appearance, and they continue their 
labours till the middle or latter end of October. They emerge usually 
from their subterranean winter-quarters on some sunny day ; when, 
assembling in crowds on the surface of the formicary, they may be oh* 
served in continual motion, walking incessantly over it and one another, 
without departing from home ; as if their object, before they resumetl 
their employments, was to habituate themselves to the action of the air 
and sun.* This preparation requires a few days, and then the business of 
the year commences. The earliest employment of ants is most probably 
to repair the injuries which their habitation has received during their state 
of inactivity : this observation more particularly applies to the hill-ant 
(2^. n/Jf/), all the upper stories of whose dwellings are generally laid fiat 
by the winter rains and snow ; but every species, it may well be sup- 
posed, has at this season some deranged apartments to restore to order, 
or some demolished ones to rebuild. 

After their annual labours are begun, figw are ignorant how incessantly 
ants are engaged in building or repairing their habitations, in collecting 
provisions, and in the care of their young brood ; but scarcely any are 
aware of the extent to which their activity is carried, and that their 
labours are going on even in the night. Yet this is a certain fact. Long 
ago Aristotle affirmed that ants worked in the night when the moon was 
at the full * ; and their historian Gould observes, “ that they even exceed 
the painful industrious bees. For the ants employ each moment, by day 
and night, almost without intermission, unless hindered by excessive 
rains.” ^ ]\i. Huber also, speaking of a mason-ant, not found with us, 

tells us that they work after sunset, and in the night.^ To these 1 can 
add some observations of my own, which fully confirm these accounts. 
My first were made at nine o’clock at night, when I found the inhabitants 
of a nest of the red ant (Afyn/dra rubra) very busily employed ; I repeated 
the observation, which 1 could conveniently do, the nest being in my 
garden, at various times from that hour till twelve, and always found 
some going and coming, even while a heavy rain was falling. Having in 
the day noticed some A()hidcs upon a thistle, 1 examined it again in the 
night, at about eleven o’clock, and found my ants busy milking their 
cows, which did not for the sake of repose intermit their suction. At 
the same hour another night, I observed the little negro-ant {F.fusca) 
engaged in the .same employment upon an elder. About two miles froin 
my residence was a nest of (mould’s hill-ant {F, riifn), which, according to 
M. Huber, shut their gates, or rather barricade them, every night, and 
remain at hoine.^ Being desirous of ascertaining the accuraev of his 
statement, early in October, about two o’clock one morning, I visited 
this nest in company with an intelligent friend ; and to onr surprise an i 
admiration we found our ants at work, .some being engaged in carrying 
their usual burden, sticks and straws, into tlicir habitation, others going 
out from it, and several were climbing the neighbouring oaks, doubtlc.-- 
to milk their Aphides. The number of comers and goers at that lionr, 
however, was nothing compared with the myriads that may always he 


I Gould, G7. De Geer, ii. 10u4. 
3 Gould, OK 
3 Huber, 23. 


2 Jfist, Animal, 1. ix. c. 38. 
♦ liuber, 35. 42. 
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seen on these nests during the day. It so happened that our visit was 
paid while the moon was near the full ; so that whether this species is 
equally vigilant and active in the absence of that luminary yet remains un- 
certain. Perhaps this circumstance might reconcile Hul)er’s observation 
with ours, and confirm the accuracy of Aristotle’s statement before quoted. 
To the red-anty indeed, it is perfectly indifferent whether the moon shine 
or not ; they are always busy, though not in such numbers as during the 
day. It is probable that these creatures take their repose at all hours 
indifferently ; for it cannot be supposed that they are employed day and 
night without rest. 

I have related to you in this and former letters most of the works and 
employments of ants, but as yet I have given you no account of their 
roads anti trackways. Don’t be alarmed, and imagine I am going to 
repeat to yon the fable of the ancients, that they wear a path in the 
stones'; for I suppose you will scarcely be brought to believe that, as 
llamiibal cut a way for the passage of Ins army over the Alps by means 
of vinegar, so the ants may with equal effect employ the formic acid : but 
more species than one do really form roads which lead from their for- 
micai*ies into the adjoining country. Gould, speaking of his jet-ant ( P. 
fuli^inosfi)y says that they make several main track-ways (streets he calls 
them), with smaller paths striking off* from them, extending sometimes to 
the distance of forty feet from their nest, and leading to those spots in 
which they collect their provisions ; that upon these roads they always 
travel, and are very careful to remove from them hits of sticks, straw*, or 
any thing that may impede their progress ; nay, that they even keep low 
the herbs and grass which grow iu them, by constantly biting them off*, 
so that they may he said to mow their walks. But the best constructors 
of roads arc the hill-ants (K rufa). Of these De Geer says, “ When yon 
keep yourself still, without making any noise, in the w oods peopled with 
these ants, you may hear them very distinctly walking over the dry leaves 
which i.rc dispersed upon the soil, the claws of their feet producing a 
slight sound when they lay hold of them. They make in the ground 
broad paths, well beaten, which may be readily distinguished, and which 
arc formed by the going and coming of innumerable ants, whose custom 
it is always to travel in the same route.” ® From Huber we further learn 
that these roads of the hill-ants are sometimes a hundred feet in length, 
and several inches wdde ; and that they are not formed merely by the 
tread of these creatures, hut liollow^ed out by their labour.'* Virgil alludes 
to their tracks in the following animated lines, which, though not alto- 
gether correct, are very beautiful ; — 

** So wdu*n the pismires, an industrious train, 

Embodied rob some golden heap of grain, 

Studious ere stormy winter frowns to lay 
Safe in their darksome cells the treasured prey ; 

Jn one hng truck the dusky legions lead 

Their prize in triumph through the venlant mead; 

Here, bending with tlie load, a panting throng 
IVith force conjoin’d heave some huge grain along. 


* Plin. Nat. Hist. Ixi. c. 29. 2 Gould, 87. 

3 I>e Geer, ii. 1U07. * Huber, U'.?. 
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Some lash the stra^fflcrs to the task assign’d, 

Some to their ranks the bands that la^y behind : 

They crowd the peopled path in thick array. 

Glow at the work, and darken all the way.” 

Bonnet, observing that ants always keep the same track both in goiiirr 
from and returning to their nest, imagines that their paths are imbued 
with the strong scent of the formic acid, which serves to direct them ; 
but, as Huber remarks, though this ma}' be of some use to them, their 
other senses must be equally employed, since it is evident, when they 
have made any discovery of agreeable food, that they possess tlie means 
of ilirecting their companions to it, though it is scarcely possible that 
ilie path can have been sufficiently impregnated with the acid for them 
to trace their way to it by scent. Indeed the recruiting system, described 
above, proves that it requires some pains to instruct ants in the way from 
an old to a new nest ; whereas, wxtc they directed by scent, after a suf- 
ficient number had passed to and fro to imbue the path wdtli the acid, 
there would be no occasion for further deportations.^ 

Though ants have no mechanical inventions to dirninisli the quantum of 
labour, yet by numbers, strength, and perseverance they ellect what af, 
first sight seems quite heyomi tlieir powers. Their strength is w'ondcTfuI. 
I once, as I formerly observed, saw two or three of tliein haling along u 
young snake not dead, which was of the thickiiess of a goose-ipiill. 8t. 
Pierre relates, that he was higldy amused with seeing a number of ants 
carrying off a Patagonian centipede. They liad seized it by all its le^s, 
and bore it along as workmen do a large piece of timber.^ The Ma- 
hometans hold, as Thevenot rclate.s, that one of the animals in Paradise 
is Solomon’s ant, which, when all creatures in obedience to hinrhrought 
him presents, dragged before him a locust, and was therefore preferrt‘d 
before all others, because it had brought a creature .so much bigger than 
itself. They sometimes, indeed, aim at things beyond their strength ; hut 
if thc\ moke their attack, tliey pertinaciously persist in it thougli at the 
expense of their lives. I have in iny cabinet a speeimeu of ^ lougi- 
coflis Latr., to one of the legs of which a small ant, scarcely a tliirfieth 
part of its hulk, is fixed by its jaws. It hml jirobahly the audacity to 
attack this giant, compared with itself, and, obstinately refusing to let go 
Its hold, was starved to death. ^ Profes.sor yVfzelius once related to me 
some particulars w ith re.spect to a .species of ant in Sierra Leone, which 
proves the same point. He .savs that they march in columns that exceed 
all powers of numeration, and always pursue a straight course, from which 
nothing can cau.se them to deviate : if they come to a house or other 
building, they .storm or undermine it ; if a river ccTnu's across them, though 
millions perish in the attempt, they endeavour to swim over it. 

This qualit}^ of ])ersev(M ance in ants on one occasion letl to very ini" 
portant re.sults, which affected a large portion of this habitable globe ; 
for the celebrated conqueror Tiinour, being once forced to t;ikc shelter 
from his enemies in a ruined building, where he sat alone many hoars, 

1 (Euv. de Jlonnet, i. 53a. Ihibor, 197. 

2 Voy. io JMnurit. 71. 

5 I was much when flining in the forest of F^mtainehlcau, by the pcrli- 

nacity with which the. hill-an. ( f’. rufa) allackc<l our foofl, haling fVom our voi V 
|iiates, while we w’cre eating, long strips of meat many tiiQe.s their own size. 
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desirous of divertin'^ his mind from his hopeless condition, he fixed his 
observation upon an ant that was carrying; a grain of corn (pro])ably a 
pupa) larger than itself up a high wall. Numbering the efforts that it 
made to accomplish this object, *he found that the grain fell sixty-nine 
times to the ground, but the seventieth time it reached the top of the 
wall. “ This sight (said Tiniour) gave me courage at the moment ; and I 
liavc never forgotten the lesson it conveyed.”^ 

Madame Mcrian, in her Surinam Insects^ speaking of the large-headed 
ant {Atta cephaintes), affirms that, if they wish to emigrate, they will con- 
struct a living l)ridge in this juanner : — one individual first fixes itself to a 
piece of wood by means of its jaws, and remains stationary ; with this a 
second connects itself ; a third takes liold of the second, and a fourth of 
tlie third, and so on till a long connected line is formed fastened at one 
extremity, which floats exposed to the wind, till the other end is blown 
over so as to fix itself to the opposite side of the stream, when the rest of 
the colony pass over upon it, as a bridge.” This is the process, as far as I 
can collect it from her imperfect account. As she is not always very cor- 
rect in her statements, I regarded this as altogether fabulous, till I met with 
the following history of a similar proceeding in l)e Azara, which induces me 
to give more credit to it. 

lie tells us that in low districts in South America that are exposed to 
inundations, conical hills of earth maybe observed, about three feet high, 
and very near t(» each other, which are inhahitcil by a little black ant. 
When an inundation takes place, they are heaped together out of the nest 
into a circular mass, al)out a foot in diameter, and four fingers in de’pth. 
Thus they remain floating upon the water while the inundation continues. 
One of the sides of the mass which they form is attached to some s{)rig of 
grass, or [jicce of w ood ; and when the waters arc retired, they return to 
their habitation. When (hey wish to pass from one plant to another, they 
may* often be seen formed into a bridge, of two palms’ length, and of 
the breadth of a finger, which has no other support than that of its two 
extremit!( 2 s. One woidd su[)posc that their ow n weight would sink them ; 
hut it is certain that the masses remain floating during the inundation, 
which ia>ts some days.^ 

You must now he fully satiated with this account of the constant fatigue 
and labour to whieh our little pismires are doomed by the law of their 
nature ; 1 shall therefore cmlcavour to relieve your iniud by introducing 
\ou to a move quiet scene, and exhibit them to you during their intervals 
of repo.’sc aiul relaxation. 

Gould tells us that the hill-ant is very fond of basking in the sun, and 
that on a fine serene morning you may see tliem conglomerated like bees 
on the suriace of their nest, from w'hencc, on the least dislurhance, they 
will disappear in an instant.^ M. Huber also observes, after their labours 
are finished, that tliey stretch themselves in the sun, where they lie heaped 
one upon another, and seem to tmjoy a short interval of repose ; and in 
the interior of an artificial nest, in which he had confined some of this 
•specie/, where he saw' many emj)loyed in various ways, he noticed some 
reposing which appeared to be asleep.^ 

^ Related in the Quarterly lieview for August, 1816, p. 259. 

* Jmect. Surinam, p. 18. In lu*r plate the unts arc represented so connected. 

^ Voyaqes dans VAvicrique Mdrid. i. 187, 

♦ Gould, C9. 
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But they have not only their time for repose ; they also devote some 
to relaxation, during which they amuse themselves with sports and games. 
“ You may frequently perceive one of these ants (I^\ rufa) (says our Gould) 
run to and fro with a fellow-labourer in his forceps, of the same species 
and colony. It appeared first in the light of provisions ; but I was soon 
undeceived by observing that after being carried for some time it was let 
go in a friendly manner, and received no personal injury. This amuse- 
ment, or whatever title you please to give it, is often repeated, particularly 
amongst the hdl-ants, who are very fond of this sportive exercise.” ^ A 
nest of ants which Bonnet found in the head of a teazle, when enjoying the 
full sun, w hich seems the acme of formic felicity, amused themselves with 
carrying each other on their backs, the rider holding with his mandibles 
the neck of his horse, and embracing it closely with its legs.® But the 
most circumstantial account of their sports is given by Huber. “ I ap- 
proached one day,” says he, “ one of their formicaries (he is speaking of 
F. rufa) exposed to the sun and sheltered from the north. The ants were 
heaped together in great numbers, and seemed to enjoy the temperature 
which they experienced at the surface of the nest. None of them were 
working: this multitude of accumulated insects exhibited the ai)pearance 
of a boiling fluid, upon which at first the eye could scarce fix itself with- 
out difiiculty. But when I set myself to follow each ant separately , I saw 
them approach each other, moving their antennae with astonishing rapidity; 
with their fore feet they patted ligluly the checks of other ants ; after these 
first gestures, which resembled caresses, they reared upon their hind-legs 
by pairs ; they wrestled together; they seized one another by a mandil)lc, 
by a leg or an antenna ; they then let go their hold to renew the attack; 
they fixed themselves to each other’s trunk or abdomen ; they embraced ; 
they turned each other over, or lifted each other up by turns — they soon 
quitted the ants they had seized, and endeavoured to catch others. I have 
seen some who engaged in these exercises with such eagerm'ss, as to -pur- 
sue sTiccessivcly several workers ; and the combat ditl not terminate till 
the least animated, having thrown his antagonist, accomplished his escape 
by concealing himself in some gallery.”* lie compares these sports to the 
gambols of two pup{)ies, and tells us that he not only often observed them 
in this nest, but also in his artificial one. 

I shall here copy for you a memorandum I formerly made- “ On the Olh 
of May, at half past two, as 1 was walking on the Blumstea<l road near 
Norwich, on a sunny liank I observed a large number of ants ( Formica fused) 
agglomerated in crowds near the entrances of their ne.^t. They seemed to 
make no long excursions, as if intent upon enjoying tlie sunshine at home ; 
but all the while they were coursing about, and aj)peared to accost each 
other wdth their antenna?. Examining them very attentively, I at length 
saw one dragging another, which it absolutely lifted up by its antenine, and 
carrying it in the air. 1 Ibllowed it with my eye, till it concealed itself and 
its antagonist in the nest. I soon noticed another that had recourse to 
the same manoeuvres ; but in this instance the ant that was attacked re- 
sisted manfully, a third sorneiimes appearing inclined to interfere: the 
result was, that this also was dragged in. A third was baled in by its legs, 
and a fourth by its mandibles. What was the precise object of thcs(^ 
proceedings, whether sport or violence, I could not ascertain. I walked 
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the same way on the following morning, but at an earlier hour, when only a 
few comers and goers were to be seen near the nest.” And soon leaving 
the place, I had no further opportunity to attend to them. 

And now having conducted you through every apartment of the formi- 
cary, and shown you its inhabitants in every light, I shall leave you to 
meditate on the extraordirary instincts with which their Creator has 
gifted them, reserving what I have to say on the other social insects for a 
future occasion. 


1 am, &c. 



LETTER XVIJI. 


SOCIETIES OF INSECTS— con/mwei. 

PERFECT SOCIETIES — COntimiCiL (wasps and IIL'3IIJLE-I1EES.) 

1 SHALL now call your attention to such parts of the history of two 
other descriptions of social insects, wasps^ namely, and humble-bccs^AS iiave 
not been related to you in iny letters on tlie affection of insects For their 
yoiinjr, and on their habitations. What I have to coniinunicatc, though 
not devoid of interest, is not to be compared with tlic precetling account of 
t!ic ants, nor with that which will follow of the hive-bee. This, however, 
may arise more from the deficiency of observations than the barrenness of 
the subject. 

The first of these animals, ( re.77r/) — with whose proceedings I 

{'hall begin — we are apt to regard in a very unfavourable light. They are 
the most impertinent of intruders. If a door or window be open at the 
season of the year in which they appear, th(‘y are sure to enter. When 
they visit us, they stand upon no ceremony, but make free with twerything 
that they can come at. Sugar, meat, fruit, wine, are equally to their taste ; 
and if we attempt to drive diem away, and are not very cautious, they will 
often make ns sensible that they are not to be provoked with impunity. 
( Aonipai'ed with the bees, they may be eonsiderod as a horde of thieves and 
brigands ; and the latter as peaceful, honest, and imliistrious subjects, whose 
persons are attacked and property plundered by them. Yet with all this 
love of pillage and other bad propensities, they are not altogether dis- 
agreeable or unamiable ; they are brisk and lively ; they do not usually 
attack unprovoked ; and their object in plundering us is not purely selfish, 
but is principally to proviile for the support of the young brood of their 
colonics. 

The societies of wasps, like those of ants and other social Ifi/mcuopfrra, 
consist of females, males, and w'orkers. 'Vhv fcnia/cs may be considered as 
of tw'o sorts : first, the females by way of eminence, much larger lium any 
other individuals of the community, e(|nalling six of the workers (from 
which in other respects they do not materially difFer) in weiglit, and laying 
both male and female eggs. Then the small females, not bigger than the 
workers, and laying only male eggs. This last descrifition of females, which 
arc found also both amongst the humhle-bces, and hive-bees, were first 
observed amongst the wasps by M. Perrot, a friend of Huber’s.' The 
large females are produced lat^r than the workers, and make their appear- 
e.nce in the following spring ; and whoever destroys one of them at tliat 
time destroys an entire colony of which she would be the founder. Tiiey 
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are more worthy of praise than the qiiecn-bee ; since upon the latter, 
from licr very first appearance in the perfect state, no labour devolves — 
all her wants 1 ) 1*11115 prevented by a host of workers, some of which are 
constantly attending upon her, feeding her, and permitting her to suffer no 
fatigue; while others take every step that is necessary for the safety and 
subsistence of the colony. Not so our female wasp; — she is at first au 
insulated being that has had the fortune to survive the rigours of winter. 
When in the spring she lays the foundation of her future empire, she has 
not a single worker at her disposal ; with her own iiaiids and teeth she 
often hollows out a cave wherein she may lay the first foundations of her 
paper metropolis ; she must herself build tlie first houses, and produce 
from her own womb their first inhabitants, which in their infant state she 
must feed ami educate, before they can assist her in the great design. At 
length she receives the reward of her perseverance and labour ; and from 
being a solitary unconnected individual, in the autumn is enabled to rival 
the (juefn of the liivc in the numher of her children and subjects, and in 
the edifices which they inhabit — the number of cells in a vespiary some- 
times amounting to more than 16,000, almost all of which contain either 
an egg, a grub, or a pupa, and each cell serving for three generations in a 
year ; which, alter making every allowance for failures and other casualties, 
will give a pojiulatiou of at least .‘30,000. Even at this time, when she has 
so numerous au army of coadjutors, the industry of this creature does not 
cease, but she continues to set an example of diligence to the rest of the 
community. If by any aceiiicnt, before the other females arc hatched, the 
queen-mother perishes, the neuters cease their labours, lose their instincts, 
and die. 

The numher o^femak'.^ in a populous vespiary is considerable, amounting 
to several liuiulreil ; they emerge Ifom the pupa about the latter end of 
August, at the same time witli the male.s, and tly in 8eptember and October, 
when tliey pair. ( d* this large numher of females, very few survive the 
winter, fhose that are so fortunate remain torpid till the vernal sun 
recalls tli in to life and action. They then Jly fo>’th, collect provision for 
their young brood, and are engageil in the other lahoius nceessary for lay- 
ing the loundation ol’ their empire; but in the summer months they are 
never seen oat of the nest. 

The wasps are much smaller than the female, but they weigh as 
much as tw'o w'ork-M's. 'fheir autenum arc longer than those of cither, not, 
like theirs, thicker at the end, but perfectly fililorm ; and their abdomen is 
disiingui.*.hed by an additional segment. Their numbers about equal those 
of the females, and they are produced at the same time. Tliey are not so 
wholly given to plcahure and idleness as the drones of tlie hive. They do 
net, iiuleed, assist in building the nest, and in the care of the young brood; 
but they are the scavengers of the conimniiity ; for they sweep the j)assagcs 
and streets, and carry oil* all the filth. They also remove the bodies of tlie 
dead, which are sometimes heavy burdens for them; in which case two 
unite tijeir strengtli to acconqilish the work ; or, if a jiartner he not at 
hand, the wasp thus employed cuts oif the liead of the deUuict, and so 
effects its purjiose. As they make ihcmsclvcs so useful, they are not, like 
the male bees, devotetl by the worker*- to an universal massacre when 
the impregnation of the females, the great end of their creation, is le:- 
swered ; hut they share the general lot of the c^tummuiit} , and arc suffered 
to survive till the cold cuts off' them and the workers together. 
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The tvorhers are the most numerous, and to us the only troublesome 
part of the community ; upon whom devolves the main business of the 
nest. In the summer and autumnal months, they go forth by myriads into 
the neighbouring country to collect provisions ; ami on their. return to the 
common den, after reserving a sufficiency for the nutriment of the young 
brood, they divide the spoil with great impartiality ; — part being given to 
the females, part to the males, and part to those workers that have been 
engaged in extending and fbrtifving the vespiary. This division is volun- 
tarily made, without the slightest symptom of compidsion. Several wasps 
Assemble round each of the returning workers, and receive their respective 
portions. It is curious and interesting to observe their motions upon this 
occasion. As soon as a w-asp, that has been filling itself with the juice of 
fruits, arrives at the nest, it perches upon the top, and, disgorging a droj) of 
its saccharine fluid, is attended sometimes by two at once, who share the 
treasure : this being thus distributed, a second and sometimes a third drop 
is produced, which falls to the lot of others. 

Wasps do not in general store up honey, but it is found in the cells of 
some European species of Po/is/rs, ns well as in those of America ; and M. 
A. de St. Hilaire w'as nearly poisoned by eating that collected by P. levhc- 
which inhabits Paraguay and Monte Video. ^ Another wasp before 
referred to under “ Habitations of Insects,’^ as forming a nest somewhat 
similar to ‘■hat of ChaUrgus nidulansy also stores up honey, as we learn from 
the interesting paper of Mr. Adam White, who has named it JMijrapclra 
srulrllam,^ 

Another principal employment of the w'orkers is the enlarging and re- 
pairing of the nest. It is extremely amusing to sec them engaged upon 
this foliaceous covering. They work with great celerity ; and though a 
large nuinhcr are occupied at the same time, there is not the least confusion. 
Each individual has its [lortion of work assigneil to it, extending from an 
inch to an inch and a half, and is furnished with a hall of ligneous fibre, 
scraped or rather plucked by its powerful jaws from posts, rails, and the 
like. This is carried in its mouth, and is thus ready for immediate use; — 
hut u[)on this subject I have enlarged in a former letter. TIk; workers also 
clean the cells ami pre[)are them to receive another egg, after the imago is 
disclosed and has left it. 

There is good reason for thinking, aiiii the opinion has the sanction of 
Sir Joseph Banks, t!iat wasps have sentinels placed at the entrances of 
their nests, which if you can once seize anti destroy, the remainder will 
r.ot attack you. This is confirmed hv an observation of Mr. Ivnighfs in 
tho Philosophical Transactions that if a nest of wasps he a|*proachcd 
without alarming the inhabitants, and all communication he snddcidy cat 
off between tl ose out of the nest and those within it, no provocation will 
induce the former to defend it and themselves. J3ut if one escapes from 
within, it comes with a very difl'ereut temper, and appears commissioned 
to avenge public wrongs, and prepared to sacrifice its life in the execution 
of its orders. He discovered this when quite a hoy. 

It sometimes hapj)cns that when a large nuinhcr of female wasps have 
l>een observed in the spring, and an abundance of workers has in consc- 
qucnce been expected to make their attack iqion us in the summer and 

1 Lacordaire, IntroJ, a VErtinm. ii. Oil. * Annals of Nat Hist vii. 3i0- 
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autumn, but few have appeared. Mr. Knight observed this in 1806, and 
supposes it to be caused by a failure of males.* I have since more than 
once made the same observation ; and Major Moor, as well as myself^ 
noticed it in the year 1815. What took place here in the following year 
may in some degree account for it. Though the summer had been very 
wet, and one may almost say winterly, there were in the neighbourhood 
in which I reside abundance of wasps at the usual time ; but except on 
some few warm days, in which they were very active, benumbed by the 
cold, they were crawling about on the floors of my house, and seemed 
unable to fly. In this vicinity numbers make their nests in the banks of 
the river. In the beginning of the month of October there was a very con- 
siderable inundation, after which not a single wasp was to be seen. The 
continued wet that produces an inundation may also destrt)y those nests 
that are out of the reach of the waters ; and perhaps this cause may have 
operated in those years above alluded t o in, which the appearance of the 
workers in the summer and autumn did not correspond with the large 
numbers of females observed in the spring. 

In ordinary seasons, in the month lately mentioned, October, wasps 
seCQfi to became less savage and sanguinary ; for even flies, of which earlier 
in the sumnier they are the pitiless destroyers, may be seen to enter their 
hests with impunity. It is then, probabl), that they begin to be first 
affected by the approach of the cold season, when nature teaches them it 
is useless longer to attend to their young. They themselves all perish, 
except a few of the females, upon the first attack of frost. 

lleannuir, from whom (see tlic sixth Memoir of his last volmne) most of 
these observations are taken, [)iit the nests of wasps under glass-hives, and 
succeeded soH-flcctiially in reconciling these little restless creatures to them 
that they carried on their various works under his eye; and if you feel 
disposed to follow his example, I have no doubt you will throw light 
upon man v parts of their history, concerning wdiich \\c arc now in dark- 


llaving given you some idea, imperfect indeed from the want of mate- 
rials, of the societies of was])s, I must next draw up lor you the best 
account 1 can of tliose of the These form a kiml of inter- 
mediate link between the wasps and the hive-heCs, collecting honey indeed 
and making wax, hut constructing their combs and cells without the geo- 
metric [)r(X’isi:)n of the latter, and of a more rude and rustic kind of 
architecture; and distinguished from both, though they approach nearer to 
the bees, by the extreme hairiness of their bodies. 

The population of a IminblQ-hees’ nest may he divided into four ortlers 
of individuals : the large females; the small females ; the males; and the 
workers. 

The Iw'^c females, like the female wasps, arc the original founders of 
their republics. They are often so large, that by the side of the small ones 
or the workers, which in every other respect they exactly resemble, they 
look likc^giants opposed to [dgmies. They are excluded from the pupa 
in the autumn ; and pair in that season, with males produced from the 
eggs of the ^mall females. They pass the winter underground, and, as 
ni'pc'ars from an observation of M. P. liuhcr, in a piu-ticular apartment, 

* Phil. Trans, for 1807, 243. ® Jiomlnis Apis * *. e. 2. K. 
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separate from the nest, and rendered warm by a carpeting of moss and 
grass, but without any supply of food. Early in the spring (for they make 
their first appearance as soon as the catkins t)f the sallows and willows are 
in flower), like the female wasps, they lay the foundations of a new colony 
without the assistance of any neuters, which all perish before the winter. 
In some instances, however, if a conjecture of M. de la Billardiere he 
correct, these creatures have an assistant assigned to them. He says, at 
this season (the af)proach of w'inter) he found in the nest of Jiombtis Sijl- 
vannn some old females and workers, whose win<»s were fastened together 
to retain them in the m\st by hindering tJiem from flying; these wings in 
each individual were fastened together at the extremity, by means of some 
very brown wax applied above and belovv.^ This be conceives to be a pre- 
caution taken by the other bees to oblige these individuals to remain in the 
nest, and take care of the brood that was next year to renew the popula- 
tion of the colony. I feel, however, great hesitation in aibnitting this con- 
jecture, founded upon an insulated and perl aps an accidental faict. E(^r, 
in the first place, the young females that come forih in the {^itun^^aud not 
the old ones, are the founders o(‘ new colonies, and their du^ts 

them to fulfil the great laws of their nature without such coi^jsiodip^jpi 
in the next, the workers are never known to survive the 

The em[)lovment of a large female, besides the care of 
before cicscribcd, and the collecting of honey ami pollen, is 
constructing of the cells in which her eggs are to he laid ; which 
Huber seems to think, though they often assist in it, tin? workers are no; 
able to comjjlete by tiicmselvcs. So rapid is the female in this work, tha: 
to make a cell, fill it with pollen, commit one or two eggs to it, and covci 
them in, retpiires only the sliort space of half an hour. Her Ikinily at fi'‘< 
consists only of workers, wliicli are necessary to assist her in her labours : 
these a[)pear iu May ami June; but the males and females are later, ii.ia: 
sometimes are not produced before August ami ^September,’* As in tla 
case of the bive-l)ee, the j’ooij of these several individuals iliflers ; for t!i: 
grubs that will turn to w orkers are fed with honey and [)()llen mixcil, tvliiiv- 
those that are (k-stiued to be males and females are suj)plieil with pm' 
honey. 

The instinct of these larger females does not develop itself all at onc»‘ : 
for it is a reinarkahle fact, that wlieu they are fir.it hatched in the autumn, 
not being in a condition to biK'ome mothers, they are no o!)jet t of jealous;, 
to tlie small (jiu?ens (fis we shall soon sci! they are w hen engaged in ovipo- 
sition), and are em[)ioyed in , the ordinary labours t)f the parent nest — tlin' 
is, they collect honey and pollen, aiid make wax ; hut they do not construe! 
cells. The building iustmet seems as it were in suspense, and does not 
manifest itself till the spring; when the maternal sentiment inijoels iIummic 
the same time to lay eggs, and to construct tlio cells in which they are to 
be deposited. 

I havetohJ you above, that amongst the wasps a .vw^/.7 kind o^frmalr 
been di>;covered : this is the case also among'.t the liumhle-!)ees, in who ' 
societies they arc more readily deteeteil ; not, indeed, by any obscrvabl 

* Mtmnh'cs da tVC. i. 55. 

^ 1\ lliihcr, in I Ann. vi. 201. — This author sars, howovor, in anotii i' 

place {ilnd. 285.), tliaf llii- iiudf are laiil in tlu; spring, at the .same time 
tho.se that are to jnoduce wnrktv.s. J’erhaps by tiie former he moans the tnai; 
offspring of the small fuiiuilos, and by the latter those of the large? 
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difference between them and the workers, hut chiefly hy the diversity of 
their instincts: — from the other feniales they distinguished solely hy 
their diminutive size. Like those of the wasps and hive-bees, these minor 
queens produce only male eggs, which come out in time to fertilise the 
young females that found the vernal colonies. M. P. Huber suspects that, 
as in the case of the female bee, it is a diflerent kind of food that develops 
their ovaries, and so distinguishes them from the workers. They arc 
generally attended hy a small number of males, who form their court. 

M. Hul)cr, watching at midnight the proceedings of a nest which he kept 
under a glass, observed the inhabitants to he in a state of great agitation ; 
many of these bees were engaged in making a cell ; the queen-mother of 
the colony, as she may he called, who is alwavs extremely jeatous of her 
pigmy rivals, came and drove them away from the cell ; — she in her turn 
was driven away by the others, which pursued her, heating tlieir wings witli 
the utmost fury, to the bottom of the ru'st. The cell was then constructed, 
and two of them at the same time oviposited in it. The (jueen returned 
to the charge, exhibiting similar signs of anger ; and, chasing them away 
again, put her head into the cell, when, seizing the eggs that had been laid, 
she , was observed to devour them with great avidity. The same scene 
I ’WEf'" 3gain renewed, with the same issue. After this, one of the small 
fetkiiites returned, and covered the empty cells with wax. When the 
[ mot||ir-qucen was removed, several of the small females contended for the 
cell with indescribable rage, all endeavouring to lay their eggs in it at the 
saiiill.’ time. These small females pcrisli in the autumn. 

The males are UMially smaller than the large females, and larger than the 
small ones and workers. I'liey may he known hy their longer, more fili- 
form, and slenderer antennjc ; by the diflerent shape and by the beard of 
their mandibles. Their posterior tibia: also want the vorhiculn and 
that (liNtinguish the individuals of the other sex, and their posterior plantm 
have no auricle. We learn from Reaumur that (he male humble-bees are 
not an idle race, but work in concert with the rest to I'cpair any damage or 
dcrangeioiMit that nifiv hefal the common habitation.^ 

The irorliers, w hich are the first-fruits of the (jucen-mothcr’s vernal par- 
l..rition, assist her, as soon as they arc excluded from the puj)a, in her 
various Lil)ours. To them also is committed tlic construction of the waxen 
vault that covers and defcUils the nest. When any individual larva has 
spun coc<K)n and asse.med the pupa, the workers remove all the wax 
from it; and as so. ai as it has attained to its perfect state, which takes 
place in about five days, the cocoons arc used to bold honey or pollen. 
When the bees discliarge the honey into them upon their return from then* 
f'xcursions, they open their mouths and contract their bodies, which occa- 
sions the honey to fall into the reservoir. J^ixty of these lionev-pots are 
occasionally found in a single nest, and more than forty are sometimes filletl 

1 If should 1)0 here observed tliat, ])0sides tlie pro])or occupants of some humble- 
bees* nests, tlierc are occasionally met with in them individuals ofanotluT gcanis of 
the same famdy, so closely resembling them as to he often eonfmnulod with then), 
Avhieh, bCiiiig unprovided witj^ the usual poUnnferous organs, are supposed to be, in 
their larva state, parasitic inhabitants of the nest. This genus, which inelndes ^Ipis 
rupeatriit 1 <\ &,c., has been named Apnlhus by ]Mr. Newman, J*sithprus by M, tie St. 
Fargcan, and by Mr. Slephoi.^. In like manner, the exolie giiuis 

Chn/santlteila is supj)o.sed to he parasitic on the metalli<' Kuylomnc (./list, of Ins, by 
Swuiiisou and Shuckard, IGU. Westwood’s Mod. CYass. of Ins. ii. -bl.). 

A A 
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in a clay. In collecting honey, hinnble-bees, if they cannot get at tiiat con- 
tained in any flower by its natural opening, will often make an aperture at 
the base of the corolla, or even in the calyx, that they may itisert their 
proboscis in the very place whera nature has stored u[) her nectar.^ M, 

^ Hub. JVb//r. Ohaerv. ii. HTa. Of the especial love of humble-bees for tlie iicotar 
of the Passion -hower (I^assijloy-a cicru/eii)^ and the ellcct which it has on them, the 
following paragraj)!! gives a graphic description. 

“ We n?gret extremely to announce that some honest huinble-bees of our ac- 
quaintance have taken to drinking, and to siicli excess that they are daily found 
icolingand tumbling about the door of their houses of call — the blossoms of the 
I’a.S'^ioii-tlower, wliich flow over with intoxicatitjg beverage ; and there, not con- 
tfiit with drinking like decent hees, they plunge tlieir great hairy lieads into the, 
beaiitifid goblet that nature has forimul in sneli plants, thrusting each other aside, 
or elimbing over each other's shoiiMers, till the flowers bend beneath their weight. 
After a tim« they become so stupid that it is in vain to pull them by the skirts, and 
advise them to go home, instead of wasting their time in tippling : they are how- 
ever, good-natured in their clips, and show no resentment at being disturbed ; on 
the c(»ntrarv, they cling to tlieir wine goblet, and crawl liack to it as fa^t as they 
are ]mlled away, unless, indeed, they fairly lose their legs and tumble tlown, in 
v.'liich case they lie sprawling on the ground, quite unable to get up again.” 
(Gnr(/ent‘r's Clironicfe^ i<SH, p. filh.) If this ae<*onnt he not overcoloured, these 
jovial, reckless proceedings of luimble-bees are in .strong contrast with the temperate 
habits of hive-bees, whieli, to jiulge from the interesting account Mr. Wailes has 
given us ot their visits to his Passion-llowers (/wd. JMa(/. i. .rjo.), hurried hack to 
the. liive as soon as tliey had imbibed their supply of nectar ; and certainly the 
am edote given below, from Huber, of the way in which humble-bees snlVenal thein- 
stjlveN to he eajoleil out of their honey by liivo-bees indicates sueh a gOiid-natured 
v.'eakiies' of disposititni as may easily be supposed to be combined with a propensity 
to carousing when the opportunity presents itself. To speak seriously, however, it 
would be 'Well worth ascertaining, by exact observations, whether as great a 
enntrast between the temperance of liumble-hccs and hive hees in feeding really 
exi>ts, as between their easiness of temj>er. 'fhere can he no doubt that some races 
of iiisev’ls vary as much in this last respect as some races of men. 'fhe diHerenco as 
to irritability between tlu: te;nper of wasps and that of bees is known to every one, 
l)Mt has never beiai so happily hit olV as by ('iiristopher North, whose universal 
genius adonis every subject, in the description of it which he ha-i put into the 
mouth of llie “ Shephciai,” in omi of the AV/cs, and which well de^erves tran- 
scrijiti(»n htoe from tlie pages of the voluminous periodical in which it has lain 
entombed these sixteen years. 

“ Slu’pht nl. — O’ a’ tiod's creturs the v.’asp is the only ane tliat's eternal^ out o’ 
tc'inper. '1 here’s nae sic thing as pleasin’ him. In the gracious snnshiin% .... 
M in n the bees are at work murmurin’ in their gan/.y fi ght, although ganze 
ill leed he ^■omparable to the lihiments o’ tlieir woven wings, or, elinging sih ntly 
to the flowers, so(,k, sookin’ out the hinev-dew, till their verra doiqis dirl wi’deliglit, 
— when a’ the flees that are ephemeral, and weel citutented wi’ the lieht and tlie 
heat o' ae single sun, keep danein’ in their biirnisiied beauty, up and down, to and 
iro, and backwards and forwards, and sidcw.avs, in millions upon millions, and yet 
a.ie iicvi.T joistling anither, Init a’ harmoniously blended together in amity, likeima- 
ginatioii’s lhoclit<, — vhy, amid this ‘general dance of minstrelsy,’ in comes a 
shower o’ infuriated wasps, red het, as if let out o’ a ticry funia''e, pickin’ quarrels 
wi’ their aiii shadows — tlmii roiin’ and ronn’ tlie bail o’ your ln‘ad, bizziii’ Jigaiiirt 
the drum o’ your ear till you tliiiikAhev are in at the ae hole and out at tlie itlier — 
back again after inakiii’ a circuit, as if tiiey had rcpeiilito’ lettin’ von lie niiharmi d, 
da-'liiii' against the face o’ yon who are wisliiii’ ill to nae livin’ tiling, ami altlioiigh 
yon are engaged out to dimuT, slickin’ a lang poislmned stang in just below voor 
ee, that afore you can riri hame frao the. gardmi swells up to a fearsome hicht, 
inakin’ yon on that side look lik(^ a hhu-kamoor, and on the opposite white as death? 
sae intolerable is the agony frae tlie tail o’ the yellow imp that, according to his 
bulk, is stionger far tlian the (b agon o’ the desert.” (lllackwood’s Edinburyh. J/a/. 
Oct. 1820.) 
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Huber relates a singular anecdote of some hive-bees paying a visit to a nest 
cf humble-bees placed under a box not far from their hive, in order to steal 
or beg their honey, which places in a strong light the good temper of the 
latter. This happened in a time of scarcity. The hive-bees, after pillaging, 
liatl taken almost entire possession of the nest. Some humble-bees, which 
remained in spite of this disaster, went out to collect provisions ; and 
bringing home the surplus after they had supplied their own immediate 
wants, the hive-bees followed them, and did not quit them until they had 
obtained the fruit of their labours. They licked them, i)rcsentcd to them 
their proboscis, surrounded them, and thus at last persuaded them to part 
with the contents of their honey-hags. The humhle-hccs after this flew 
away to collect a fresh sup[)ly. 7'he hive-bees did them no harm, and 
never once showed their stings ; — so that it seems to have been persua- 
sion rather than force that produced this singular instance of self-denial. 
This remarkable mancjeuvre was practised for more than three weeks ; 
when the wasps being attracted by the same cause, the humble-bees entirely 
forsook the ncst.^ 

Tlie workers are the most numerous part of the community, but arc 
nothing when compared with the numbers to be found in a vespiary or a 
bee-hive: two or three hundred is a large population for a humble-bees’ 
nest, in some species it not being more than fifty or sixty. They may 
more easily be studied than either wasps or hive-bees, as they seem not to 
l)j disturbed or interrupted in their works by the eye of an observer.* 

I am, &c. 

' Hub. A^oui\ Ohserv. ii. 373. 

3 Tliis nccount of the proceedings of liiimhle-bccs is yhicily taken from Jleauinur, 
vi. JAOa. 1. ; and 1\ iluber in Linn. Trans, vi. 214. 
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LETTER XIX. 

SOCIETIES OF INSECTS. 

PERFECT SOCIETIES — Continued, rTiii: iiive-ree.) 

The {;lory of an all-wise and omnipotent Creator, you will acknowledge, 
is wonderfully manifested by the varied proceedings of those social tribes 
of which 1 have lately treated ; but it shines forth with a brightness still 
more intense in the instincts that actuate the conimoti hivc-bce (Apis mel- 
lijica ^), and which I am next to lay before } on. Of all the insect associa- 
tions, there are none that have more excited the attention and admiration 
of mankind in every age, or been more universally interesting, than tla* 
colonies of these little useful creatures. Both (ireek and Roman writers 
are loud in their praise ; nay, some philosophers were so enamoured of 
them, that, as 1 observed before, they devoteil a large portion of their 
time to the study of their history. Whether the knowledge they acquired 
w*as at all equivalent to the years that were spent in the attainment of it, 
may be doubted; for, were it so, it is probable that Aristotle and Pliny 
would have given a clearer and more consistent account of the inhabitants 
of the hive than they have done. Indeed, had their discoveries borne any 
proportion to the long tract of time asserted to have been enijiloyed by 
some in the study of these insects, they ought to have rivalled, and even 
exceeded, those of the Ixeaumurs and Hubers of our own age. 

Numerous, and wonderful for their absurdity, were the errors and 
fables which many of the ancients adoptetl and circulated with respect to 
the generation and pro[)agatiou of these busy insects. For instai^ce, — 
that they were sometimes produced from the putrid bodies of oxeh and 
lions ; the kings and leaders from the brain, and the vulgar herd from the 
flesh; — a fable, derived probably from swarms of bees having been ob- 
served, as in the case of ISamson ”, to take jmsscssion of the dried car- 
casses of these animals, or, perhaps, from the myriads of flies (for the 
vulgar do not readily distinguish Hies from bees) often generated in their 
putrescent tiesh. They adopted another notion e(|ually absurd, — that 
these insects collect their young progeny from the blossoms and foliage of 
certain plants. Amongst others, the Ccrinthus, the reed, and the olive- 
tree had this virtue of generating infant bees attributed to them. ^ These 
specimens of ancient credulity will suffice. 

But do not think that all tlic ancients imbibed such monstrous opinions. 
Aristotle’s sentiments seem to have been much more correct, and not very 
wide of what some of our best modern apiarists have advtiuccd. Ac- 

1 Apis. * * . I. K. 3 Judges, xiv. 8, 9. 

* See Ariatot. Hist Aninutl. 1. v. c. 22. ; Virgil, Gcoryic, 1. iv. j aud Moullet, 1 
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cortling to him, the kings (so he Jenominutcs the queen-bee) generate 
l)oth kings and workers ; and the latter the drones. This he seems to 
have learned from keepers of bees. The kings, says he, in another place, 
are the parents of the bees, and the drones their children. It is right, he 
observes again, that the kings (which by some were called mothers) should 
remain within the hive unlettered by any employment, because they arc 
made for the multiplication of the species.^ To the same purpose Rieni 
of Lauten of the Palatinate Apiarian Sneiefp, and Wilhelmi of the Lusatiariy 
affirm that the queen lays the eggs which produce the queens and workers; 
and the workers those that [)roduce the drones or males.* Aristotle also 
tells us that some in bis time affirmed that the bees (the workers) were 
the females, and the drones the males: an opinion which he combats 
from an analogy, pushed rather too far, that nature would never give 
offensive armour to females.^ In another place he appears to think that 
the workers are hermaphrodites : — his w'ords are remarkable, and seem to 
indicate that he was aware of the sexes of plants ; “ having in themselves, ’* 
says he, tihe plantSy the male and the female.”'* 

Fables and absurdities, however, are not confined to the ancients, nor 
even to those moderns wdio lived before Swammerdam, Maraldi, Kcaumur, 
lionnct, Schirach, John Hunter, Huber, and their follow-crs, by their ob- 
servations and discoveries, had thrown so much light upon this interesting 
Mil)ject. Even in our owu times, a Neapolitan professor, Monticelli, 
asserts, on the authority of a certain father Tanoya, that in every hive 
there are three sorts of bees independent of eaeh other ; viz., male and 
female drones — male and female, I must not say (piccns — call them w^hat 
you will — and male and female workers; and that each construct their 
ow'u cells! ! ! Enough, however, upon this subject. I shall now endea- 
vour to lay before you the best authenticated facts in the hi>tory of these 
animals ; but you must not expect an account of them complete in all its 
]>arts ; ibr, much as we know. Bonnet’s ohservation will still hold good: 
“ The more 1 am engaged in making fresh observations upon bees, the 
more steadfast is my conviction that the time is not yet arrived in wdiicli 
w'c can »iraw sati.sfactory coiiebisions with respect to their policy. It is 
only by varying and combining experiments in a thousand ways, and by 
placing those iiulustrious flies in circumstances more or less removed from 
their oidinary state, that we can hope to ascertain the right direction of 
their instinct, and the true principles of their government.”^ 

What I have further to say concerning these admirable creatures will 
be principallv taken from the two authors who have given the clearest 
and most satisfactory account of them, Ueaumur and the elder Huber ; 
though I shall aihl from other sources such additional observations as may 
::crve better to elucidate their history. 

The society of a hive of bees, besides the young brood, consists of 
one female or queen ; several hundreds of males or drones ; and many 
thousand w'orkers. 

Theycw/r//t’, or queen, first demands our atti^ition. Two sorts of females 
have been observed amongst the bees, a largo one and a small. Mr 

> Arlstot. nhi supr. c. 111. J)fi Gvnerat. A i'-nal. I. iii. c. 10., where tlicre is some 
curious reasoning upon this subject. 

' Itonnct, X. 100. 230. ^ Hist. Animat. 1. v. c. 22. 

^ iJe (itnerat. Animal, 1. iii. c. 10, * (J-.urr. x. 101. 
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Needham was the first that observed the latter ; and their existence, M. 
P. Huber tells ns, has been confirmed by several observations of his father. 
They are bred in cells as large as those of the common queens, from 
which they difier only in size. Though they have ovaries, they have 
never been observed to lay eggs.^ Having never seen one of these, for 
they are of very rare occurrence, my description must be confined to the 
common female, the genuine monarch of the hive.^ 

1 Bonnot, x. P. Ilubcr in Lhm. Travs. vi. 283. Keanmur (v. 373.) observps 
that some queens arc much larger than others; but ho attributes tins ditlerenru 
of their size to the state of the eggs in their body. 

* As every reader is not aware of the diflerenecs of form, &c., that distinguish 
the females, males, and workers from each other (1 have seen the male mistaken for 
a distinct species, and placed in a cabinet as Apis lagopoda J^.), I shall here subjoin 
a description of each. 

i. The body of the Female bee i.s considerably longer than that of either tin* 
drone or the worker. The prevailing colour in all three is the same, black tn- 
black-brown ; but with respect to the female this does not appear to be invariahly 
the case ; for — not to insist upon Virgifs royal bees glittering with ruddy or gohUii 
spots and scales, Avhere allowance must he made for poetic licence— Ileauinur 
allirms, after describing some ditferences of colour in different individuals of this 
sex, that a queen may always be distinguished, both from the workers and males, 
by the colour of her body.* If this observation be restricted to the colour of soiin* 
parts of lier body, it i.s correct; but it will not appl}" to all generally (unless, as I 
suspect may be the case, by the t(?rm body he means the abdomen), for, in all that 
I have had an opportunity of examining, the prevailing colour, as 1 have stated it, 
is the same. 

The In (id is not larger than that of the workers; but the tonyitv. is shorter anil 
more slender, with .straigliter maxVhv, The vinndiblts are forficatc, and do not jut 
out like theirs into a prominent angle; they are of the colour of pitch with a rd 
tinge, and terminate in two teeth, the exterior being acute, and the interior bluur 
or truncale<l. The labrnm or upi)er lip is fulvous; ami the antennee are j)ie('ous. 

In the trunks the or scales that defend the base of the wings are rufo-piceoup. 

The wings reach only to the tip of the third abdominal segmetit. 'Mie tarsi and the 
apex of the tibi(e are rufo-fulvou.s. The posterior iibuv are plane above, and covered 
with short adpressed hairs, having neither the corbicula (or marginal fringe oi 
hairs for carrying the masses of pollen) nor the pectm ; and the posterior planU 
have neither t he brush formed of hairs set in stri;c, nor the auricle at the base. 

The abdomen is considerably longer tlian the head and trunk taken together, n - 
ceding from tlic trunk, eloiigato-conical, and rather .sharp at the anus. Tfic dorstd 
segments are fulvous at the tip : covered with very short, pallid, and, in certain 
light.s, shining adpre.ssed hairs; the first .segment being very .short, and cov(‘rd 
w’ith longer hairs. The ventral .segments, except the o;o//, which is black, are fill* 
ve.scent or rufo-fulvoiis, and covered wdth .soft longer hairs. The vagina of tiio 
spicula (commonly called the sting) is curved. 

ii. The Male bee, or drone, is quite the reverse of Ids royal paramour; bis body 
being thick, .short, and clumsy, and very obtu.se at ea< h extremity, f It is covered 
akso, as to the head and trunks with dense hairs. 

The head i.s dej^rcssed ami orbicular. The tongue i.s shorter and more slender 
than that of the female; and the mandibles, though nearly of the .‘■<amc shape, ar' 
smaller. The eyes are Very large, meeting at the back part of head, in tli * 
space between them are placed the antenmB and stemniata. The former comsist ot 


* Keanmur, v. o7o, 

t Virgil seems to have regarded the drone as one of the sorts of kings or l(?adoi.^ 
of the bees, when he say.s, sjvi'aking of the latter, 

“ llle horridu.s alter 

Desidia, lucamquo trahciis inglorius alvum.” 

Oeorgic, iv. 1. 03. 
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There are two descriptions of males — one not bigger than the workers, 
supposed to be produced from a male egg laid in a worker’s cell. The 
common males are much larger, and will counterpoise two workers. 

1 have before observed to 3011 that there are two sorts of workers, the 
w'ax-inakcrs and nurses.^ They may also be further divided into fertile 
and sterile ^ : for some of them, which in their infancy are supposed to 
have partnken of some portion of the royal jell) , lay male eggs. There 
is found in some hives, according to Huber, a kind of bees, which, from 
having less down upon the head and thorax, appear blacker than the 
others, by whom they are always expelled from the hive, and often killed. 
Perfect ovaries, upon dissection, were discovered in these bees, though 
not furnished with eggs. This discovery induced Mile. Jurine, the ladv 
who dissected them, to examine the common workers in the same way ; 
and she Ibund in all that she examined, what had escaped yw'ammerdam, 
perfect though sterile Ovaries.® It is worth inquiry, though M. Huber 
gives no him of this kind, whether these were not in fact superannuated 
bees, that could no longer take part in the labours of the hive. Thorley 
remarks, which confirms this idea, that if you closely observe a hive of 
bets in July, you may perceive many amongst them of a dark colour, with 


fourtt?eii joints, including the radicle.^ the fourth and fifth being very short, and not 
easily distinguisluMl. 

'J'hc irunh is large. Tlio wings arc longer than the hodv. The legs are short and 
slender. 1 ho posterior tihicu are long, club-shaped, and covered with inconspicuous 
liairs. The posterior are furnished uiulorneath with thick-set scopulaij which 

they use to hrusli their bodies. 

The c/ow joints are fulvescent. 

The ohdomcn is cordate, very short, being .scarcely so long as the head and trunk 
togetlier, roii.sistiiig of seven segments, wdiich are fulvous at their ajiex. The lir.st 
segment is longer than any of tlie .succeeding one.s, and covered above wdth rather 
long ha; s. The .'.aoiid and third dor.sal .segments are apparently naked; hut, 
under a triple. leii.s, in a certain light, some adpre.s.sed hairs may be perceived ; — the 
remainii!. ones are hairy, the throe last being indexed. Tlie ventral segments are 
very nar'ow, liairv, and fulvoii.s. 

iii. riie tioilg t»f the H'orhers is oblong. 

The lo\td. triangular. The mandibles are prominent, so a.s to terminate the head 
in an angle, toothless, .and forcijiate. The tongue and miuvilUe are long and incurved ; 
the Ix'hruni and anteniav black. 

In ti'.e hunk the teipdo'. arc black. The ivings extend onh' to the apex of the 
fourth .‘'egment of the*ahdomeii. The legs are all hl.ack, watli the cligifs onl\’ rather 
pieoiius. 'I he ])o.sterior tibite are nakefi above, exteriorly longitudinally coneave, 
and inte.iorh' longitudinally convex; fiirni.shed w'ith lateral and recumbent hairs 
to form tlie corbieula^ and armeil at the cml willi the pccten. The upper surface of 
the posh riot pfanUe resembles that of tlic tibhe; underneath they are furnished Avitlf 
a seojiula or brusli of still' hairs set in rows; at the base tliey are armed with stiff 
bristles, and exteriorh' with an acute appendage of auricle. 

The abdomen is a little longer than the he.id and trunk together; oblong, and 
rather hi-art sliaped : a transverse .se«-tioii of it is triangular. It is covered with 
longish, llavo-pallid hairs: the tirst .'segment is short witli longer hairs; the base 
of tlie tlire.c intermediate segments is covered, and as it w'ere banded, \Yith jiale 
hairs. ^'I he ape.x of the tliroe interimaliate ventral segments is ratluu’ fulveseent, 
and their ha.se is distiiigui.shed on each .side b)' a tr.ipe/ifonn wax pocket covered by 
a thin membrane. The sling or rather vagina of the spiculuj is straight. 

^ See p. '27 0 . 

* In hives where a (|ue.eii laying male c.;'gs has been killed, the w’orkers con- 
tinue to make only male cells, though .supplied W’itli a fertile queen, and tlio 
fertile w'oikers lay eggs in them. Schirachf 268. 

® Huber, ii. 4:15. 
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wings rent and torn ; but that in September not one of them is to bo 
seen.' Ilubcr does not say whether tlie wings of the l)ees in question 
w'ere lacerated ; but in superannuated insects the hair is often nibbed off 
the body, whicli gives them a darker line than that of more recent indi- 
viduals of the same species. 8hoidd this conjecture turn out true, their 
banishment and destruction of the seniors of the hive would certainly not 
show our little creatures in a ver}' amiable point of view. Yet it seems 
the law of their nature to rid their community of all sujiernninerary and 
useless members, as is evident from their destruction of the drones after 
their work is done. 

It is not often that insects have been weighed; but Reaumur’s curiosity 
was exciteil to know the weight of bees ; and he found that 3.‘IG weighed 
an ounce, and 5376 a pound. According to John Hunter, an ale-house 
pint contains 2160 workers. 

I have described to you the persons of the different individuals that 
compose the society of the bee-hive more in detail than I should other- 
wise have clone, in order that you may be the better able to form a judg- 
ment upon a most extraordinary circumstance in their history, wliich is 
.supported by evidence that seems almost incontrovertilde. The fact to 
which I alliule is this — that if the bees are deprived of their queen, and 
arc supplied with comb containing young worker brood only, they will 
select one or more to be educated as queens ; which, bv having a royal 
cell erected for their habitation, and being fed with royal jelly for not more 
than two days, when they emerge from the pupa state (though, if they 
had remained in the cells which they originally inhabited, they would have 
turned out workers) will come forth complete queens, with their form, 
instincts, and pow'ers of generation entirely diflerent. In order to produce 
this effect, the grub must not he more than three days old ; and this is 
the age at which, according to Sehirach (the first apiarist who called the 
public attention to this miracle of nature), the bees nsu illy elect the larvie 
to be royally educated ; though it a|)pcars from linber's observations, that 
a larva two ilavs or even twenty-four hours old will do.^ Having chosen 
a grub, they remove the inhabitants and their food from two of liie 
cells which join that in which it resides; they next take down the 
partitions which .separate these three ctdls; and, leaving the bottoms 
imtonehcd, raise roniid the selected w^orin a cylindrical tube, w hich follows 
the horizontal direction of the other cells : but since at the close of the 
third day of its life its habitation must assume a different form and direc- 
tion, they gnaw away the cells below it, and sacrifice without pity tlic 
grubs they contain, using the wax of which they were formed to construct 
a new pyramidal tube, wliich they join at right angles to the horizontal 
one, the diameter of the former diminishing inseii.sihly from its base to its 
month. Huring the two days which the grub inhabits this cell, like the 
common royal cells now hecoine vertical \ a bee may always be observed 
with its head plunged into it ; and when one quits it another takes its 
place. These bees keep lengthening the cell as the worm grows older, 
and duly supply it with food, wdiich they place before its mouth, and 

1 Thorloy On Tieea^ 179. * Huber, i. l.'J7. 

5 Iteauniur, wdio %vas, Iiowevcr, unarquainted with this extraordinary fact, has 
figured one of these cells, v. t. ol.f 3. A. 
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round its body. The animal, which can only move in a spiral direction, 
keeps incessantly turning to take the jelly de|)Osited before it ; and thus 
si )wly working downwards, arrives insensibly near the orifice of the cell, 
just at the time that it is ready to assume the pupa ; when, as hel'ore de- 
scribed, the workers shut up its cradle with an appropriate covering.^ 

When you have read this account, I fear, with the celebrated John 
Hunter, you will not be very ready to believe it ; at least you will call 
upon me to bring forth my “ strong reasons ** in support of it. What ! — 
you will exclaim — can a larger and warmer house (for the royal cells are 
alfirmed to enjoy a higher temperature than those of the other bees 
a dilfercnt and more [)ungent kind of food, and a vertical instead of a 
horizontal [mstiire, in tlie first place, give a bee a differently shaped tongue 
and mandibles ; render the surface of its posterior tibiae flat instead of 
concave ; deprive them of the fringe of hairs that forms the basket for 
carrying the masses of pollen ; of the auricle and jiecten which enable the 
workers to use these tibiue as pincers^; of the brush that lines the inside 
of their plantm ? Can they lengthen its abdomen ; alter its colour and 
clothing ; give a curve to its sting ; deprive it of its wax-pockets, and of 
the vessels for secreting that substance; and render its ovaries more con- 
spicuous, and capable of yielding female as well as male eggs ? ( !an, in 

the next place, the seemingly trivial circumstances just enumerated alto- 
gether alter the instinct of these creatures? Can they give to one de- 
scrijitiou of animals address and industry ; and to the other astonishing 
fecundity V Can w'c conceive them to change the very passions, tempers, 
and manners V That the very same fa;tns, if fed with more pungent food, 
in a higher tciuficrature and in a vertical position, shall become a female, 
destined to enjoy love, to burn with jealousy and anger, to be incited to 
vengeance, ami to pass her time without labour — that this very same 
foetus, it' fed with more simple food, in a lower temperature, in a more 
confined and Iiorizontal habitation, shall come forth a w’orker zealous for 
the good of the ccMimiunity, a defender of the public rights, enjoying an 
immunity from the .stimulus of sexual appetite anti the pains of parturition 
— lahonons, indnsirious, patient, ingenious, skilful — incessantly engaged 
in the nurture of the young ; in collecting honey and pollen ; in elaborat- 
ing wax ; in constructing cells, and the like ! — paying the most respectful 
and assiduous attention to objects which, had its ovaries been developed, 
it wonUl have ha' ml, and pursued with the most vindictive fury till it bad 
destroyed them ! Further, that these factitious queens (I mean those that 
tl.e bees elect from amongst worker brood, ami educate to supply the 
place of a lost one in the manner just described) shall differ remarkably 
from the natural (pieens (or those that have been w'liolly educated in a 
royal cell), in being altogether nmte.'^ All this, you w'ill think at first 
sight so improbable, ami next to impossible, that you will require the 
strongest and most irrefragable evidence before yon will believe it. 

In spite of all these [)owerl’ul probabilities to the contrary, this astonish- 
ing aii^ seemingly incredible fact rests upon strong foundations, and is 
established by exj)eriments made at different times, by different persons of 
the highest credit, in different parts of liurope. The first who brought 
it bclore the j)ublic (as 1 lately obstTved} was M. Schiracli, secretary 


' Compare Bonnet, x. 15C, with Iluhcr, i. 131. 
* Huber, t 4. / 4 — C. 


* Schira<*h, CO. 
Huber, i. 202. 
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of an Apiarian Society established at Little Bautzen in Upper Lusatin. 
He observed that bees, when shut up with a portion of comb containin r 
only worker brood, would soon erect royal cells, and thus obtain queen^, ; 
— the experiment was fretpiently repeated, and tlie result was almost uni- 
formly the same. In one instance he tried it with a single cell, and it siu - 
ceeded.^ This curious fact was communicated to the celebrated Boniu^, 
who, though he hesitated long before he admitted it, was at length full-/ 
convinced. M. Wilhelnii (J:>chiracirs brother-in-law), though at first he 
accounted for the fact upon other principles, and objected strongly to the 
doctrine in question, induceil by the powerful evidence in favour of it, at 
last gave up his former opinion, and embraced it. And, to mention no 
more, tlie great Aristomachus of modern times, M. Huber, by ex[)erimcnts 
repeated for ten years, was fully convinced of the truth of JSchirach’s po- 
sition.* 

The tact in question, though the public attention was first called to it 
by the latter gentleman, had indeed been practically known long before ije 
wrote. M. Vogel, in a letter to Wilhehni, asserts that numerous expe- 
riments confirming this extraordinary fact had been made by more than a 
hundred different persons, in the course of more than a hundred years ; 
and that he himself had known old cultivators of bees who had unanimonslv 
declared to him, that, when proper precautions were taken, in a [iracticj 
of more than fifty years, the experiment had never failed.* Signor Monti- 
cell i, the Neapolitan [irofessor before mentioned, informs us that the 
Greeks and Turks of the Ionian Islands know how to make artificial 
swarms ; and that tin; art of producing (jueens at will has been practised 
l)y the inhabitants of a little Sicilian island called Favignana, from very 
remote antiquity ; and be even brings arguments to prove that it was no 
secret to the Greeks and Romans *, tliougli, had the practice been common, 
it would surely have been noticed by Aristotle and Pliny. 

Bonner, a British apiarist, asserts that he has had successful rocoiirstj 
to the Lusatian experiment^; and Mr. Payne of Shipdam in Norfolk (who 
for many years has h{?en engaged in the culture of bees, and has paid f^ar- 
ticiilar attention to their proceedings) relates that he well remembers that 
the hccs of one of his hives, which he discovered had lost their queen, wen* 
engaged in erecting some royal cells upon the ruins of some of the com- 
mon ones. He also informs me that he has found Huber’s statements, as 
far as he has Iiad an opportunity of verifying them, perfectly accurate.'^ 

As 1 think you will allow that the evidence just detailed to yon is 

1 Bonnet, x. 

2 Huber, i. 132. ^ Schirach, 121. 

^ Huber, ii. 433. ® llonner On Jites, 3G. 

® The sjuue gentleman subsequently sent me the following memoranda: — 

July 10. 1820. A late secon»l swarm was hived into a box oonstrueted so thnt 
each coiiib could be taken out and examine<l .separately. On the Tth of August the 
queen was removed, and earh comb taken out and closely examined ; there nas 
not the least appearance of any royal cells, but miudi brood and eggs in the commoJi 
ones. On the 1 Itli, three royal cells were observed nearly finished, with a large 
grub ea< h. On the lOtii, the three cells were sealed. On the 18th and 21st, tiny 
remained in the .same state. On the 22d, tw’o queens were found hatched ; one w.'s 
removed, and the other left with the stock, the remaining royal cell being still clo.-(‘<!. 
On the morning of the 23d, a dead queen wa.M thrown out of the hive; upon whit i 

examination being made, tlie royal cell left clo.sctl on the 22(1 w'as found open, a; t 

a living queen in the stot k, which was allowed to remain. 
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alnmdiintly sufficient to establish the fact in question, we will now see 
wiieth T any satisfactory account can be given for such changes being pro- 
duced by such causes. “ It does not appear to me improbable,” says 
Bonnet, “ that a certain kind of nutriment, and in more than usual abun- 
dance, may cause a development in the grubs of bees of organs which would 
never be developed without it. 1 can readily conceive, also, that a habita- 
tion considerably more spacious, and differently placed, is absolutely ne- 
cessary to the complete development of organs which the new nutrimen" 
may cause to grow in all directions.”^ And again, with respect to the 
wings of the queen-bee, which do not exceed those of the workers in 
length, he thinks that this may arise from their being of a substance too stiff 
to admit of their extension. Those parts and points that were in a state 
to yield most easily to the action which this kind of nutriment produced 
woulil be most prominent ; and the vertical position of the grub and pupa, 
since nature does nothing in vain, may probably assist this action, and 
render tlie parts of the animal more capable of such extension than if it 
continued in a horizontal position. 

We know, with respect to the human species and the larger animals, that 
numerous differences, both as to the form and relative proportion of parts, 
occur continually. The cause of these differences we cannot always as- 
certain ; yet in many instances they may either be derived from the nutri- 
ment which the einl)ryo receives in the womb, or from theigreatcr or less 
dimensions or higher or lower temperature of that organ — a case that 
analogically would not be very wide of that of the grub or embryo of a 
bee enclosed in a cell. Some of the differences in man 1 now allude to 
may often be caused by a particular diet in childhood ; a warmer or a colder, 
a looker or a tighter dress, or the like. Thus, for instance, the Egyptians, 
who went bare headed, had their skidls remarkably thick ; while the Per- 
sians, \v!)o covered the head with a turban or mitre, were distinguished by 
the tenuity of theirs. Again the inhabitants of certain districts are often 
remarkable for peculiarities of form, which arc evidently produced by local 
circunistances. 

The tbllowing reasoning may not be inapplicable to the development or 
non-development, according to their food and habitation, of the ovaries 
of tlicse insects. An infant tightly swathed, as was formerly the custom, 
in swavldling bauds, witliout being allowed the free play of its little limbs, 
fcil with unwholesome food, or unchcrished by genial warmth, may from 
tlicse circumstances have so imperfect a development of its organs as to 
be in consequence devoted to sterility. When a cow brings forth two 
calves, and one of them is a female, it is always barren, and partakes in 
part of the characters of the other scx.^ In this instance, the space anil 
food that in ordinary cases are appropriated to one, are divided between 
two ; so that a more contracted dwelling and a smaller share of nutriment 
seem to prevent the development of the ovaries. 

The following ohservatiuns, mostly taken from an essay of the cele- 
hrated anatomist John Hunter, in tlie Philosophical Transactions, since 
they are intimately connected with the subject that we are now consider- 
ing, will not he here misplaced. In animals just born or very young, there 
are no peculiarities of shape, cxclusi' c of the primary distinctions, by 

t Huber, ii. 445. 

^ See J. Hunter’s Treatise on certain Parts of the Animal (Economy, 
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which one 8cx may be known from the other. Thus secondary distinc- 
tive characters, such as the beard in men, and tlie breasts in woincMi, are 
produced at a certain period of life ; and these sc.'condary characters, in 
some instances, are changed for those of the other sex ; which does not 
arise from any action at the first formation, l)ut takes place when the groat 
command, “ increase «and Jiiultiply,” ceases to operate. Tims women iu 
advanced life are sometimes distinguished by beards ,* and, after they have 
done laying, hen-hirds occasionally assume the plumage of the cock : this 
has been observed more than once by ornitiiologists, more particularly with 
respect to the pheasant and the pea-hen.^ For females to assume the 
secondary characters of males, seems certainly a more violent change, tlian 
for a worker bee, which may be regarded as a sterile female, in conse 
qiicnccof a certain process, to assume the secondary characters of a fertile 
female. 

With respect to the variations of instinct and character wliieh result from 
the ditferent inodes of training the young bees that we arc now considering, 
it would not, I think, be difiicult to prove that causes at first sight eiiually 
inadequate have produced efiects fully as important on the habits, tempers, 
and characters of men and otlier animals ; but as these will readily occur 
to you, I shall not now enlarge upon them. 

Did we know the causes of the various deviations, as to form and the 
like, observablekin the three kingdoms of nature, and could apply tliem, wc 
should be able to produce these deviations at our pleasure. This is exactly 
what the bees do. Their instinct teaches them that a certain kind of food, 
siq)plied to a grub inhabiting a certain dwelling, in a certain position, will 
j)roduce certain effects uj)on it, rendering it different from what it would 
fiave been under ordinary cirenmstanecs, and fitted to answer their peculiar 
wants. 

1 trust that these arguments and j)rol>abiliiies will in some degree reconcile 
you to what at first sight seems so extraordinary and extravagant a iloc- 
trinc. If not yet fully satisfied, I can only recommend your having re- 
course to exfierirncnts yourself. Leaving yon, therefore, to this best mode 
of proof, 1 shall proceed to another part of my history: — hut first I imisL 
mention an experiment of Keanmur’s, which seems to come well in here. 
To ascertain whether the expectation of a queen was sufficient to keep 
alive the instinct and imlnstry of the worker bees, he placed in a glazed 
hive some royal cells containing both grubs and pupie, and then intioiliiced 
about 1000 or I.jOO workers ami some drones. I'hcse workers, which 
bad been deprived of their queen, at first de.stroyed some of the grnlisin 
these cells ; but they clustered around two that were covered in, as if to 
impart warmth to the |)npie they contained ; and on the following day they 
l)egan to work upon the portions of eomh with which lie hail supplied 
them, in order to fix and lengthen them. For two or three days the work 
went on very leisurely, hut afterwards their labours assumed their usual 
character of indefatigable industry.*'^ There is no difficulty, therefore, when 
a hive loses its sovereign, to .siqiply the bees with an object that will interest 
them, and keep their works in progress. 

There are a few other facts with respect to the larvte and piipm of the 

* PhiloK, Trnna. 1702, viii. ITT. ilunter On certain Parts of the Animal (EcO' 
nomt/f p. r»5. Latham, Si/imps. ii. 672. t. GO. 

3 Keaum. v. 271. 
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bees, which, before I enter upon the history of them in their perfect form, 
I shall now detail to you. Sixteen days is the time assigned to a queen 
for her existence in her preparatory states, before she is ready to emerge 
from her cell. Three she remains in the egg ; when hatched she continues 
feeding five more ; when covered in she begins tt) spin her cocoon, which 
occupies another day ; as if exhausted by this labour, she now remains per- 
fectly still for two days and sixteen hours and then assumes the pu[)a, 
in which state she remains exactly four days and eight hours — making in 
all the pcriiKl I have just named. A longer time, by four days, is required 
to bring the workers to perfection ; their preparatory states occupying 
twenty days, and those of the male even twenty-four. The former con- 
sumes half a day more than the queen in spinning its cocoon, — a circum- 
stance most probably occasioned by a singular diflerence in the structure 
and dimensions of this envelop, which I shall explain to you presently. 
Thus you see that the peculiar circumstances which change the form and 
functions of a bee accelerate its appearance as a perfect insect ; and that 
by choosing a grub three days old, when the bees want a queen, they ac- 
tually gain six days ; for in this case she is ready to come forth in ten days, 
instead of sixteen, which wouUl be required was a recently laitl egg tixed 
upon.^ 

The larvm of bees, though without feet, are not altogether without 
motion. They advance iVoni their first station at the bottom of the cell, 
as I before hinted, in a spiral direction. This movement, for the first three 
days, is so slow as to be scarcely perceptible ; hut after this it is more 
easily discerned. The animal now makes two entire revolutions in about 
an hour and three quarters; and when the period of its metamorpliosis 
arrives, it is scarcely more than two lines from the month of the cell. Its 
attitude, which is always tlie same, is a strong ciirve.'^ This occasions the 
inhahitants of a horizontal cell to be always perpendicular to the horizon, 
and that of a vertical one to he parallel with it. 

A most remarkable difference, as 1 lately observed, takes place in spin- 
ning their cocoons, — the grubs of workers and drones spinning com|;lcte 
cocoons, ^^hilc those that arc spun by the females are incomplete, or open 
at the ]o\v(;r end, and covering only the heail and trunk ami the first .seg- 
ment of the abdomen. 'J'his variation is probal)Iy occasioneil by the dif- 
ferent hems of the cells: for if a female larva be placed in a worker’s cell, 
it will spin a conH)Icte cocoon ; and, vice i^ersa, if a worker larva he placetl 
in a royal cell, its cocoon will he incomplete.^ No provision of the Great 
Author of nature is in vaiu. In the present instance, the fact which we 
are considering is of great importance to the bees ; for, were the t’einales 
w holly covered by the thick texture of a cocoon, their destruction by their 
rival competitors i’or the throne could not so readily he accomplished ; 
they either would not be able to reach them with their stings, or the 
stings might be detained by their barbs in, the meshes of the cocoon, so 
that thev would not be able to disengage them. On the use of this in- 
stinctive' and murderous hatred of their livals I shall soon enlarge. 


^ llulior, i. 215. Scliiracli ji'sorts tli.at in cold w’cather the disclosure of tlio 
iniago takes place two days later tliaii in v\a in; and hieiu, that in a had soasun 


the. eggs W'ill leinain in the cells inanv months without hatching. 

U\.) 


(Schirach, 


* Schirach, t. o. f. lU. 


5 llubor, i. 221. 
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When our young prisoners are ready to emerge, they do not, like tlie 
ants, require the assistance of the workers, but themselves eat through the 
cocoon and the cell that incloses it. By a wise provision, which prevents 
the injury or destruction of a cell, they generally make their way through 
the cover or lid with whic4i the workers had shu:; it up ; though sometimes, 
but not often, a female will break through the side of her prison. 

Having thus shown you our little cliemists in their [)rcparatory states, 
and carried you from the egg to the cocoon, both of which may be deemed 
a kind of cradle, in which they are nursed to fit them for two very different 
conditions of existence, I must now' introduce you to a scene more inte- 
resting and diversified, in wdiich all their wonderful instincts are displayed 
in full action, and we sec them exceed some of the most vaunted products 
of human wisdom, art, and skill. 

The quccjt-mothcr here demands our first attention, as the personage 
upon whom, when established in her regal dignit}', tlie welfare and hapfji- 
iiess of the apiarian community altogetlier depend. I shall begin my liis- 
torv with the events that befall her on her quitting the royal cradle, and 
appearing in the perfect state. And here you wdll find that the first mo- 
ments of her life, prior to her election to lead a swarm or fill a vacant 
throne, are moments of the greatest uneasiness and vexation, if not of ex- 
treme peril and vindictive and mortal warfare. The Homeric maxim, that 
“ the government of many is not good is 1‘idly adopted and rigorouslv 
adhered :o in tlicse societies. The jealous JSemiramis of the hive will 
bear no rival near her throne. There are usually not less than sixteen, 
and sometimes not less than twenty, royal cells in the same nest ; you 
may therefore conceive what a sacrifice is made when one only is sufiered 
to live and to reign. But here a di.stinction obtains which should not he 
overlooked : in some instances a single queen only is w'anted to govern 
her native hive ; in others several are necessary to lead the swarms. In 
the first case, inevitable death is the lot of all hut one ; in the otlier, as 
many as are wanted are preserved from destruction by the precautions 
taken on that occasion, uiuler the direction of an all-wise Providence, In 
the workers. I shall erdarge a little on each of these cases. In the for- 
micary, as w'e have seen, rival queens live together very harmonion>ly 
without molesting each otiier ; but there is that instinctive jealousy in a 
(jucen-hee, that no sooner does she discover the existence of anotlicr lii 
the hive than she is put into a state of the most extreme agitation, and is 
not easy uiitil she has attacked and destroyed her. 

Naturalists had ol)servcd that when there were two queerrs in tlic same 
liive, one of them soon perished ; but some supposed (this was the opinion 
of Schirach and Ricm) that the workers de^»troyed the supernumeraries. 
Reaumur, however, conjectured tliat these (jueens attacked eacli other; 
and his conjecture has been since confinne«l by the actual observation ol 
other naturalists. Blassiere, the translator of Scliiracli, tells us, as wlnit 
he had himself witnessed, lliat the strongest qvieen kills her rival with her 
sting; and the same is asserted by Huber, whose opportunities ofobserv;’.* 
tion w'ere greater titan those of any of his precursors.'^ 

The queen that is first liberated from her eonfiiiemeiit, and luis assuiiK: 1 
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tlie perfect or imago state (it is to be supposed that the author is here 
.speaking of a hive which has lost the old queen), soon after this event 
goes to visit the royal cells that are still inhabited. She darts with fury 
upon the first with which she meets ; by means of her jaws she gnaws 
a hole large enough to introduce the end of her abdomen, and with her 
sting, l)efore the included female is in a condition to defend herself or 
resist her attack, she gives her a mortal wound. The workers, who re- 
main passive spectators of this assassination, after she quits the victim of 
hcr|jcalonsy, enlarge the breach that she has made, and drag forth the 
carcass of a queen just emerged from the thin membrane that envelops 
the pupa. If the object of her attack be still in the pupa state, she is 
stimulated by a less violent degree of rage, and contents herself with 
makiri" a breach in the cell : wlien this happens, the death of the inclosed 
insect is ecjually certain, for the workers enlarge the breach, pull it out, 
and it perishes.^ If it hajipens, as it sometimes docs, that two queens are 
disclosetl at the same time, the care of Providence to prevent the hive 
from being wholly despoiled of a governor is singularly manifested by a 
rcniiukable trait in their instinct, wdiicli, when mutual destruction seems 
inevitable, makes them se[)arate from each other as if panic-struck. 
“ Two young queens,'* says M. Huber, “left their cells one day, almost 
at the same moment ; as soon as they came within sight, they darted upon 
lach other, as if inflamed by the most ungovernable anger, and placed 
themselves in such an attitude that the antenme of each wxtc held by the 
jaws of its antagonist ; head was opposed to head, trunk to trunk, abilo- 
jnen to abdomen ; and they had only to bend the extremity of the lalter, 
and they vvonUl have fallen reciprocal victims to each other’s sting.” But 
nature having decreed that these duels should not be fatal to both combat- 
ants, as soon as they were thus circumstanced a panic fear seemed to 
strike them, and they disengaged themselves, and each fled away. After a 
few mimites were expired, the attack was renewed in a similar manner w'ith 
tljc same issue ; till at last one suddenly seizing the other by her wing, 
mountCil iq)on her and inflicted a mortal w'oiind.^ 

Tlie eoinhats I have here described to yon took place between virgin 
(|iieeiis ; but M. Huber found that those which bad been impregnated 
were aeuiatcd by the same animosity, and attackcil royal cells wdlh a fnr\ 
evjiially il(‘struetive. When another fertile queen had been introduced 
into tliis hive, a singular scene ensued, which proves bow well aw^are the 
workers are tiiat they cannot prosper with tw'o sovereigns. JSoon after 
slic was introdiu ed, a circle of bees was formed round the stranger, — not 
to coiej)liineiit her on her arrival, or pay her the usual homage, but to 
confine her, ami prevent her escape; for they insensil)ly agglomerated 
tliemselves in such numbers round her, and hemmed her in so closely, 
tiiat in about a minute she was completely a prisoner. While tliis was 
transacting, what wars equally rcmurkahle, other w'orkers assembled in 
clusters round the legitimate (jiieon, and impeded all her motions; so that 
soon she wais not more at liberty than the intruder. It seemed as if the 
bees foresaw' the combat that was to ensue between the two rivals, and 
were ^impatient for the event; for they only confined them when they 
appeared to avoid each other. To witness the homage, respect, and love 
that they usually manifest to their law ful ruler, the anxiety concerning her 
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which they often exhibit, and the distrust which for a time (as we shall 
see hereafter) they usually show towards stranue ones even when depriv(Hl 
of their own, one would expect that, rather than permit such a perilous 
combat, they would unite in tlic defence of their soverei^u), and cause the 
interloper to perish under the stroke of their fatal stints. But no ; the 
contest for empire must be between the rival candidates ; no worker must 
interfere in any other way than that which I have described ; no contend- 
ing armies must fight the battles of their sovereigns, for the law of su(\'c«- 
sion seems to be ** detur fortiori” But to return to my narrative. The 
legitimate queen appearing inclined to move towards (hat part of tl)econii) 
on which her rival was stationed, the bees immediately began to retire 
from the s[)ace that intervened betw'cen them, so that there was soon a 
clear arena for the combat. When they could discern each other, the 
rightful (juecn, rushing furiously upon the pretender, seized her with Ikm* 
jaws near the root of the wings, and, after fixing her without power of 
motion against the comb, with one stroke of her sting despatched her. 
If ever so many queens are introduced into a hive, all but one w ill perish, 
and tliat one will have won the throne by her own unassisted valour and 
strength. Sometimes a strange queen attempts #f herself to enter a hive; 
in this case the workers, who are upon the w atch, and who examine eve ry 
thing that presents itself, immediately seize her with their jaws by the 
legs or wings, and hem her in so straitly with a clustered circle of gm.rds, 
turning their lieads on all siiles towards her. that it is impossible for her 
to penetiate within. If they retain her prisoner too long, she dies either 
from the want of food or air, but never from their stings.* 

Here you may perhaps feel curious to know, supj)Osing the reigning 
queen to die or he killed, and the bees to have discoveretl their los^, 
whetiier they would then receive a foreigner that oilers herself to them oi- 
ls introduced amongst them. Reaumur says they would do this imme- 
diately hut Huher, who had better means of observing them, ami studied 
them witli more undivided attention, alfirms that tliis will not he tlie ease, 
unless twenty-four hours have elapsed since tiie death of the old (picen, 
Previou^ly to this period, as if they were ahscu’hcd by grief at tlieir cala- 
mity, or indulged a fond hope of her revival, an intrmler w-ould he treated 
exactly as I have tlescrihed. But wlien the period just menlioued is pa'^i, 
they will receive any queen that is presented to them with the customary 
homage, and she may occupy the vacant throne.® 

I must now heg yon to attend to what takes place in tlie second rase 
that I mentioned, where queens are wantetl to lead forth swarms. litre 
yon will, with rea.son, suppose that nature has instilled some instinct into 
the bees, by which these necessary individuals are rescueil ii oin the fury uf 
the reigning sovereign. 

Did the old (jiieen of the hive remain in it till the young ones were ready 
to co:ne fortii,her instinctive jealousy would lead her to attack tlicm all as 
successively produced; and being so much older and stronger, the prolia- 
bility is that she would destroy them, in which case there conKI he no 
swarms, and the race w-ould perish. But this is wisely prevented by a 
circnmslance which invariably takes place — that the first swarm is con- 
ducted by this (jueen, and not by a newly disclosed one, as Reaumur and 
others liave suj)posed. Previously to her tleparture, after her great hniag 
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of male eggs in the month of May, she oviposits in the royal cells when 
about three or four lines in length, which the workers have in the mean- 
time constructed. These, however, are not all furnished in one day,-*- a 
most essential provision, in consequence of which the queens come forth 
successively, in order to lead successive swarms. There is something sin- 
gular in the manner in which the workers treat the young queens that are 
to lead the swarms. After the cells are covered in, one of their first 
employments is to remove here and there a portion of the wax from their 
surface, 5?o as to render it unequal; and immediately before the last meta- 
morphosis takes place, the walls arc so thin that all the motions of the in- 
closed pupa are perceptible through them. On the seventh day the part 
covering the head and trunk of the young female, if I may so speak, is 
almost entirely iinwaxcd. This operation of the bees facilitates her exit, 
and probably renders the evaporation of the superabundant fluids of the 
body of the pupa more easy. 

You will concluclc, perhaps, wiien all things are thus prepared for the 
coming forth of the inclosed female, tliat she will quit her cell at the 
regular period, which is seven days : — but you would be mistaken. Were 
she indeed permitted to pursue her own inclinations, this would be the 
case : but iiere the bees show how much they are guided in their instinct 
by circumstances and the wants of their society ; for did the new queen 
leave her cell, she would immediately attack and destroy those in the other 
cells ; a proceeding which they permit, as I have before stated, when they 
only want a successor to a defunct or a lost sovereign. As soon, there- 
fore, as the workers perceive — which the transparency of the cell permits 
them to do — that the young (jucen has cut circularly through her cocoon, 
they immeil lately solder the cleft uj) with some particles of wax, and so 
keep her a prisoner against her will. Upon this, as if to complain of such 
treatment, she emits a distinct sound, which excites no pity in the breasts 
of her subjects, who detain her a prisoner two days longer than nature has 
assigned for tier confinement. In the interim, she sometimes thrusts her 
tongue through the cleft she has made, drawing it in and out till she is 
noticed by the workers, to make them understand tliat she is in w’ant of 
Ibod. Upo.i perceiving this they give her honey, till her hunger being 
satisficu she draws her tongue back — upon which they slop the orifice 
with wax.^ 

You may think it perliaps extraordinary that the workers should thus 
endeavour to retard the appearance of their young females beyond its 
natural limit; but when I explain to you the reason lor this seeming incon- 
griiitv of instinct, yon will adore the wisdom that imj)lanted it. Were a 
(jueen permitteil to leave her cell as soon as the natural term for it arrived, 
it would recpiire some time to fit her for flight, and to lead fi)rlh a swarm ; 
during which interval a troublesome task would be im])osed upon the 
workers, who must constantly tletaiii her a prisoner to prevent her from 
destroying lier rivals, which would require the labours and attention of a 
much larger number than are necessary to keep her confined to her cell. 
On this account they never suffer her to come forth till she is perfectly fit 
to tiipke her flight. When at length she is permitted to do this, if she ap- 
proaches the other royal cells the workers on guard seem greatly irritated 
against her, and pull ;ind bite and chase her away ; and she enjoys tran- 
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quillity only while she keeps at a distance frorn them. As her instinct is 
constantly urging her to attack them, this proceeding is frequentl}^ 
repeated. Sometimes, standing in a particular and commanding attitude, 
she utters that authoritative sound which so much affects the bees ; they 
then all hang down their heads and remain motionless ; but as soon as it 
ceases, they resume their opposition. At last she becomes violently agi- 
tated, and communicating her agitation to others, the confusion more and 
more increases, till a swarm leaves the hive, which she either precedes or 
follows. In the same manner the other young queens are treated while 
there are swarms to go forth ; but when the hive is sufficiently thinned, 
and it becomes troublesome to guard them in the manner here described, 
they come forth unnoticed, and fight unimpeded till one alone remains to 
fill the deserted throne of the parent hive. You see here the reason why 
the eggs that produce these queens are not laid at the same time, but after 
some interval, that they may come forth successively. ^ For did they all 
make their appearance together, it would be a much inore laborious and 
difficult task to keep them from destroying each other. 

When the bees thus delay the entrance of the young queens into their 
world, they invariably let out the oldest first ; and they probably know' 
their progress to maturity by the emission of the sound lately mentioned. 
The accurate Iliibcr took the trouble to mark all the royal cells in a hive 
as soon as the workers had covered them in, and he found that they were 
all liberated according to seniority. Those first covered first emit the 
sound, and so on successively; whence he conjectures that this is the sign 
by which the workers discover their age. As their captivity, however, is 
sometimes prolonged to eight or ten days, this circumstance in that time 
may be forgotten. In this case he supposes that their tones grow stronger 
as they grow older, by which the workers may be enabled to distinguish 
them. It is remarkable that no guard is placed round the mute queens 
bred according to the Lusatian methoil, which, when the time for their ap- 
pearance is come, are not detained in captivity a single monient; hut, a? 
you have heard, are left to fight, conquer, or die.^ 

You must not think, however, from what I have been saying, that the 
old queen never destroys the young ones previously to her leading forth 
the earliest swarm. She is allowed the most uncontrolled liberty of action ; 
and if she chooses to approach and destroy the royal cells, her subjects do 
not oppose her. It sometimes happens, when unfavourable weather retards 
the first swarm, that all the royal progeny perishes by the sting of their 
mother, and then no swarm takes place. It is to be observed that she 
never attacks a royal cell till its inhabitant is ready to assume the pupa ; 
therefore much will depend upon their age. When they arrive at this 
state, her horror of these cells, and aversion to them, are extreme : she 
attacks, perhaps, and destroys several ; but finding it too laborious, for 
they are often numerous, to destroy the whole, the same agitation is caused 
in her as if she were forcibly prevented, and she becomes disposed to depart, 
rather than remain in the midst of her rivals, though her own offspring. 

But though the bees, in one of these cases, appear .such unconcerned 
spectators of the destruction of royal personages, or rather the applaiiders 
and inciters of the bloody fact, and in the other show little respect to them, 
put such a restraint upon their persons, and manifest such disregard to 
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the’r wishes ; yet when they are once acknowledged as governors of the 
hive, and leaders of the colony, their instinct assumes a new and wonderful 
direction. From this moment they become the ^^fnihlica the objects 
of constant and universal attention ; and wherever they go, are greeted by 
:i homage which evinces the entire devotion of their subjects. You seeineil 
amused and interested in no slight degree by what I related in a former 
letter of the marked respect paid by the ants to their females ^ ; but this 
will bear no comparison with that shown by the inhabitants of the hive to 
their queen. She appears to be the very soul of all their actions, and the 
centre of their instincts. When they are deprived of her, or of the means 
of replacing her, they lose all their activity, Jind pursue no longer their 
daily labours. In vain the dowsers tempt them with their nectar and am- 
brosial dust: they collect neither ; they elaborate no wax, and build no 
cells ; they scarcely seem to exist; and, indeed, would soon perish, were 
not the means of restoring their monarch put within their reach. But, if 
a small piece of comb, containing the brood-grubs of w^orkers, be given to 
them, all seem endued with new life: thc?ir instincts revive ; they imme- 
diately set about building royal cells : they feed with their appropriate food 
the grubs they have selected, and everything proceeds in the usual routine. 
Virgil has described this attachment of the bees to their sovereign with 
great truth and spirit in the following lines : — 

“ Lydian nor Mode so much his king adores, 

Nm* those on Nilus’ or ilydaspes’ shores: 

The slate united stands wliile he reinaii 
But should he tall, what dire coufusiuii 
Tlioir w’axen combs and honey, late tl nr joy, 

With grief and rage distracted, they d droy : 
lie guards the works, with awe they 1 tn surround. 

And crowd about him with triumphan sound; 

Him frequent on their duteous shouhk 5 bear, 

Bleed, fall, and die for him in glorious 

M. Iliiber thus describes the consequences of the loss of a queen. When 
the queen is removed from a liive, at first the bees seem not to perceive it, 
their tu der and tranquillity not being disturbed, and their labours proceed- 
ing as usual. About an hour after her departure, inquietude begins to 
manifest itself amongst them ; the care of the young brood no longer en- 
gages their attention, and they run here and there as if in great agitation. 
This agitation, however, is at first confined to a small portion of the com- 
munity. The bees that are first sensible of their loss meet with others ; 
they mutually cross their antennae, and strike them lightly. By this action 
they appear to communicate the sad intelligence to those who receive the 
blow% who in their turn, impart it in the same way to otiiers. Disorder 
and confusion increase rapidly, till the whole population is in a tumult. 
Then the workers may be seen running over the combs, and against each 
other, impetuously rushing to the entrance and quitting the hive ; from 
thence they spread themselves all around ; they re-enter and go out again 
and again. The hum in the hive becomes very loud, and increases the 
tumuft, which lasts two or three hours, rarely four or five: they then 
return, and resume their wonted care of the young ; and if the hive be 
visited twenty-four hours after the departure of the queen, it will be seen 
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that they have taken steps to repair their loss by filling some of the cells 
with a larger quantity of jelly than is the usual portion of common larvae ; 
which, however, is intendeJ, it seems, not for the food of the inhabitant, 
but for a cushion to elevate it, since it is found nneonsumed in the cell 
when the grub has descended into the pyramidal habitation afterwards pre- 
pared for it.^ 

If, after being removed, their old queen is restored to the hive, they 
instantly recognise her, and pay her the usual attentions; but if a strange 
one he introduced within the first twelve hours after the old one is lost, 
she is kept a close prisoner till she perishes: if twenty-four hours, as I 
have before hinted, have expired since they lost their queen, and you intro- 
duce a new one, at the moment you set this stranger upon a comb the 
workers that are near her first touch her with their antennae, and then 
pass their proboscis over all parts of her body ; place is next given to 
others, who salute her in the same manner; all then beat their wings at 
the same time, and range themselves in a circle round their new sovereign. 
A kind of agitation is now communicated to the whole surface of the 
comb, which brings all the bees upon it to see what is going forward. 
This may be called the first shout of the applauding multitude to welcome 
the arrival of their new sovereign. The circle of courtiers increases; they 
vibrate their wings and bodies, but without tumult, as if their sensations 
were very agreeable. When she begins to move, the circle opens to let 
her pas?, and all follow her steps. iShe is received with similar demon- 
strations of loyalty in the other parts of the hive, is soon acknowledged 
queen by all, and begins to lay eggs. Ucaiunur put some bees into a hive 
witljoiit their queen, and then introduced to them one that lie had taken 
when hah' perished with co!d, and kept in a box, in which she had covered 
herself with powder. The bees immediately owned her for their (picen, 
employed themselves very anxiously in cleaning her and warming her, 
sometimes turning her upon her liack for this purpose, and then began to 
construct cells in their new habitation.^ Even when the bees have got 
young brood, have built or arc building royal cells, and arc engaged i.» 
feeding these hopes of their hive, knowing that their great aim is alrcvidy 
accomplished, they cease all these employments when this intruder comes 
amongst them. 

With regard to the ordinary attention auel homage that they pay to their 
sovereigns, the bees do more than respect their queen, says IJeammir; 
they are constantly on the watch to make themselves useful to her, and to 
render her every kind office ; tiiey arc for ever offering her honey ; they 
lick her with their proiioscis, and wherever she goes she has a court to 
attend upon hcr.^ It may here be observed, that tlie stimulant which 
excites the bees to these acts of homage is the pregnant state of their 
queen, and her fitness to maintain the population of the hive: all they do 
being with a view to the [lublic good ; fur while she remains a virgin i?hc 
is treated with the utmost indifference, which is exclianged, as soon as 
impregnation has taken place, for the above marks of attachment.'* 

The instinct of Hie bees, however, does not always enable them to dis- 
tiuguish a partially fertile queen from one that is universally so. What I 
mean is this ; a queen, whose impregnation is retarded beyond the twenty- 
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eighth (lay of her whole existence, lays only male eggs, which are of no 
use whatever to the community, unless they are at the same time provided 
with a sufficient supply of workers. Yet even a (jneen of this description, 
and sometimes one that is entirely sterile, is treated by them with the same 
respect and homage as a fertile one. This seems to evince an amiable 
feeling in these creatures, attachment to the person as well as to the func- 
tions of the sovereign ; which is further manifested by their unwillingness 
at first to receive a new sovereign upon the loss or death of their old one. 
Nay, this respect is sometimes shown to the carcass of a defunct queen, 
which Huber assures us he has seen bees treat with the same attention 
that they had shown her when alive, for a long time preferring her inani- 
mate corpse to the fertile queens that he offered to them.^ He attributes 
this to some agreeable sensation which they experience from their queens, 
independent of their fecundity. But since virgin queens, as we have seen, 
do not excite it, more probably it is a remnant of their former attachment, 
first excited by her fecundity, and afterwards strengthened and continued 
by liabit. 

1 may here introduce an intcre.sting anecdote related by Reaumur, which 
strongly marks the attachment of bees to their queen when apparently 
lifeless. He took one out of the water quite motionless, and seemingly 
dead, which had lost part of one of its legs. Bringing it home, he placed 
it amongst some workers, that he had found in the same situation, most of 
v/hich he had revived by means of warmth ; some, however, still being in 
as bad a. state as the poor queen. No sooner did these revived workers 
perceive the latter in this wretched condition, than they appeared to com- 
passionate ivT ease, and did not cease to lick her with tlitir tongues till 
she showed oigns of returning animation : which the bees no sooner per- 
ceived, than they set up a general hum, as if lor joy at the happy event. 
All this time they paid no attention to the workers, who were in the same 
miserable state.^ 

On a former t>ccasion I have mentioned the laying of the eggs by the 
queen ; but as I ditl not then at all enlarge upon it, I shall now explain 
the prot css more in detail. In a subsequent letter I shall notice w'hat has 
puzzlc<l learned apiarists — her fecundation; which is now ascertained 
beyond contiatlicti<m, iVom the observations of M. Huber, to take place in 
the open air, and to be followed by the death of the unfortunate inale.^ 
It is to be rec!. Heeled that, from September to April, generally speakings 
there are no mnk in the hives ; yet during this period the queen often 
oviposits : a former fecundation, therefore, must fertilise all the eggs laid in 
this interval. The impregnation, in order to ensure complete fertility, 
must not he too long retarded; for, as 1 before observed, if this be delayed 
beyond the twcnty-eightli day of her existence, her ovaries become so viti- 
ated that she can no longer lay eggs that will produce workers, but can 
only furnish the hive with a male population ; which, however high a pri- 
vilege it may be accounted amongst men, is the reverse of it amongst the 
bees. When this is the case, the abdomen of the queen becomes so en- 
largecj that she is no longer able to fiy ; and w'hat is reTuarkablc, she loses 
that instinctive animosity which stimulates the fertile ones to attack their 
rivals.® Thus she seems to own that sl)e is not equal to the duties of her 
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station, and can tolerate another to discharge them in her room. When 
we consider how much virgin queens are slighted by their subjects, we 
may suppose that nature urges them to take the opportunity of the first 
warm day, when the mates fly forth, to pair with one of them. 

When fecundation has not been retarded, forty-six hours after it has 
taken place the queen begins to lay eggs that will produce workers, and 
continues for the subsequent eleven months, more or less, to lay them 
solely; and it is only after this period that an uninterrupted laying of male 
eggs commences. But when it has been retarded, after the same number 
of hours she begins laying male eggs, and continues to produce these alone 
during her whole life. From hence it should seem to follow that the 
former kind of eggs are first in the oviducts, and if imj)rcgnation be not 
elfected within a given time, that all the worker embryos perish. Yet how 
this can take place with respect to those that in a fertile queen should 
succeed the laving of male eggs, or be produced in the second year of her 
life, seems difficult to conceive; — or how the male embryos escape this 
fate, which destroys all the female, both those that are to precede them 
and those that are to follow them. Is it impossible that the sex of the 
embryo may be determined by the period at which the aura seminalis vivi- 
fies it, and by the stiite of the ovary at that time? In one state of the 
ovary this principle may cause the embryos to become workers, in another 
males. And something of this kind perhaps may be the cause of herma- 
phrodites in other animals. But this I give merely as conjecture^ : the 
truth seems enveloped in mystery that we cannot yet penetrate. Huber 
is of opinion that a single impregnation fertilises all the eggs that a quetn 
will produce during her whole life, which is sometimes more than two 
years.* But of this enough. 

I said that forty-six hours after impregnation the queen begins laving 
worker eggs; — this is not, however, invariable. When her impregnation 
takes place late in the year, she does not begin laying till the following 
spring. Schirach asserts, that in one season a single female will lay iVoin 
70,000 to 100,000 eggs.* Reaumur says, that upon an average she la} s 
about two hundred in a day, a moderate swarm consisting of 12,000, which 
are laid in two months ; and Huber, that she lays above a hundred. All 
these statements, the observations being made in diflerent climates, and 
perhaps under diflerent circumstances, may be true. The laying of worker 
eggs begins in February, sometimes so early as January.^ After this, in 
the spring, the great laying of male eggs commences, lasting thirt}' tJays; in 
which time about 2000 of these eggs are laid. Another laying of tbem, 
but less considerable, takes place in autumn. In the season of oviposition, 
the queen may be discerned traversing the combs in all directions with a 
slow step, and seeking for cells proper to receive her eggs. As she 
walks she keeps her head inclined, and seems to examine, one by one, all 
the cells she meets with. When she finds one to her purpose, she iniine- 

1 This conjecture receives strong confirmation from the following observations of 
Sir E. Home, which I met with since it came into my mind, jfioin the nipph;’ 
present in man, which sometimes even afford milk, and from the general aiia’ogy 
between the male and female organs of generation, lie supposes t lie germ is ori- 
ginally fitted to become either sex ; and that which it shall be is determined at 
the time of impregnation by some unknown cause. — Philos. TVons., 17‘J9, 157. 

a i. 106—. 5 Schirach, 7, 13. 

Schirach, 13. Thorlty, aU5. 
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diately gives to her abdomen the curve necessary to enable it to reach the 
orifice of the cell, and to introduce it within it. The eggs are set in the 
angle of the pyramidal bottom of the cell, or in one of the hollow s formed 
by the conflux of the sides of the rhombs, and being besmeared with a 
kind of gluten, stand upright. If, however, it be a female that lays only 
male eggs, they are deposited upon the lowest of the sides of the cell, as 
she is unable to reach the bottom.^ 

While our prolific lady is engaged in this employment, her court consists 
of from four to twelve attendants,, which are disposed nearly in a circle, 
with their heads turned towards her. After laying from two to six eggs, 
she remains still, reposing for eight or nine minutes. During this interval 
the bees in her train redouble their attentions, licking her fondly with their 
tongues. Genefally speaking, she lays only one egg in a cell ; but when 
she is pressed, and there are not cells enough, from two to four have been 
found in one. In this case, as if they were aware of the consequences, the 
provident workers remove all but one. From an experiment of Huber’s, 
it appears that the instinct of the queen invariably directs her to deposit 
worker eggs in worker cells ; for when he confined one, during her course 
of laying worker eggs, where she could only come at male cells, she refused 
to oviposit in them ; and trying in vain to make her escape, they at length 
dropped from her; upon which the workers devoured them. Retarded 
queens, however, lose this instinct, and often, though they lay only male 
eggs, oviposit in worker cells, and even in royal ones. In this latter case 
the workers themselves act as if they suffered in their instinct from the 
imperfect state of their queen ; for they feed these male larvae with royal 
jelly, and treat them as tlicy would a real queen. Though male eggs 
deposited in worker cells produce small males, their education in a royal 
cell with “royal dainties” adds nothing to their ordinary dimensions.^ 

The , swarming of bees is a very curious and interesting subject, to 
which, ;.incc a. female is the sine qua non on this occasion, I may very pro* 
perly call your attention here. You will recollect that I said something 
upon the principle of emigrations, when I was amusing you with the his- 
tory of ants ; but the object with them seems to be merely a change of 
station lor one more convenient or less exposed to injury, and not to 
diminish a superabundant population. Whereas in the societies of the 
hive-bee, the latter is the general cause of emigrations, which invariably 
take place every year, if their numbers require it; if not, when the male 
eggs are laid no royal cells arc constructed, and no swarm is led forth. 
What might be the case with ants, were they confined to hives, we 
cannot say. Formicaries in general are capable of indefinite enlarge- 
ment, therefore want of room docs not cause emigration ; — but 
bees being confined to a given space, which they possess not the means of 
enlarging, to avoid the ill effects resulting from being too much crowded, 
when their population exceeds a certain limit they must necessarily emi- 
grate, Sometimes — for instance, when wasps have got into a hive — the 
bees will leave it, in order to fly from an inconvenience or enemy which 
they cannot otherwise avoid ; but it does not very often happen that they 
wholly desert a hive. 

Apiarists tell us that, in this country, the best season for swarming is 
1 Bonnet, x. 258. 8vo. ed. 
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2 Huber, i. 122. 
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from the middle of May to the middle of June ; but swarms sometimes 
occur so early as the beginning of April, and as late as the middle of Au- 
gust.' The first swarm, as I before observed, is led by the reigning queen, 
and takes place when she is so much reduced in size, in consequence of 
the number of eggs she has laid (for previously to oviposition her gravid 
body is so heavy that she can scarcely drag it along), as to enable her to 
fly with ease. The most indubitable sign that a hive is preparing to swarm, 
— so says Reaumur, — is when on a sunny morning, the w'cathcr being 
favourable to their labours, few bees go out of a hive, from which on the 
preceding day they had issued in great numbers, and little pollen is col- 
lected. This circumstance, he observes, must be very embarrassing to one 
who attempts to explain all their proceedings upon principles purel}^ me- 
chanical. Does it not prove, he asks, that all the inhabitants of a hive, 
or almost all, arc aware of a project that will not be put in execution be- 
fore noon, or some hours later *? For why should bees, who worked the 
day before with so much activity, cease their labours in a habitation which 
they are to quit at noon, w'cre they not aware that they should soon 
abandon it The appearance of the males, and the clustering of the po- 
pulation at the moutli of the hive (though this last is less to be relied 
upon, being often occasioned by extreme heat), are also indications of the 
a{)proarh of this event. A good deal depends, however, on the warmth of 
the atmosphere and the state of the weather either to accelerate or retard 
it. Another sign is a general hum in the evening, which is continued cvcmi 
during the night, — all seems to be in a bustle, the greatest restlessness 
agitates the bees, ijomctimes to hear this hum, the ear must be placed 
close to the hive, when clear anil sharp sounds may be distinguished, 
which appear to be {)roduccd by the vibration of the w'ings of a single bee. 
Thi.s hum by sonic has been gravely construed into an harangue of the 
queen to animate her subjects to the great uiuicrtaking whicli she now nic- 
(litates — the founding of a new empire. There sometimes seem to 
happen suddenly amongst them, says Reaumur, evmts which put all the 
bees in motion, for which no account can be given. Jf you observe 
a hive with attention, you may often remain a long time and hear only a 
slight murimir ; and then, all in a moment, a sonorous hum will be excited, 
and the workers, as if seized with a panic terror, may be seen quitting 
their various labours, and running off in different directions. At these 
iiiomcnt.s if a young queen goes out .she will be followed by a numerou.s 
troop. ^ 

Huber has given a very lively and interesting account of the interior 
proceedings of the hive on this occasion. The queen, as soon as she began 
to exhibit signs of agitation, no longer laid her egg.s as before, but irregu- 
larly, as if she did not know what she was about. She ran over the bec.s 
in her way ; they in their turn .struck her with their antennae, and 
mounted upon her back ; none offered her honey, hut she helpeil her.sch 
to it from the cells in her path. The usual homage of a court attending 
round her was no longer paid. Those, however, that were excited by her 
motions followed her, rousing such as were still tranquil upon the combs. 
8he soon liad traversed the vvliole liive, when the agitation became gener.d. 
7’he workers, now no longer attentive to the young brood, ran about in ail 
directions; even those that returned from foraging, before the agitation wes 


1 Keys G/i Been, 70. 


* Iteaum. v. GH. 
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at its height, no sooner entered the hive than they partici{3atcd in these 
tumultuous movements, and, neglecting to tree themselves from the masses 
of pollen on their hind legs, ran wildly about. At length there was a general 
rush to the outlets of the hive, which the queen accompanied, and the 
swarm took place.^ 

It is to be observed that this agitation, excited by the queen, increases 
the customary heat of the hive to a very high temperature, which the ac- 
tion of the sun augments till it becomes intolerable, and which often 
causes the bees accumulated near the mouth of the hive to perspire so 
copiously, that those near the bottom, who support the weight of the rest, 
appear drenched with the moisture. This intolerable heat determines the 
most irresolute to leave the hive. Immediately before the swarming, a 
louder hum than usual is heard ; many bees take flight ; and if the queen 
be at their head, or soon follows them, in a moment the rest rise in crowds 
after her into the air, and the clement is filled with bees as thick as the fall- 
ing snow. The queen at first docs not alight upon the branch on which 
the swarm fixes ; hut as soon as a group is formed and clustered, she joins 
it : after this it thickens more and more, all the bees that are in the air 
hastening to their companions and their queen, so as to form a living mass 
of animals supporting themselves upon each by the claws of their feet. 
Thus they sometimes arc so concatenated, each bee suspending its legs to 
tliose of another, as to Ibrm living chaplets.^ After this they soon be- 
come tranquil, and none arc seen in the air. Before they are housed they 
often begin to construct a little comb on the branch on which they alight,'* 
Sometimes if; happens that two queens go out with the same swarm ; and 
the result is, that the swarm at first divides into two bodies, one under 
each leader ; but as one of these groups is generally much less numerous 
tlian the other, the smallest at last joins the largest, accompanied hv the 
queen to whom they had attached themselves ; and when they are hived, 
this unfortunate candidate for empire falls sooner or later a victim to tlie 
jealousy of her rival. Till this great question is decided, the bees do not 
settle t'j their usual labours. If no queen goes out with a swarm, they 
return to the hive from whence they came. 

As in regular monarchies, so in this of the bees, the first-born is proba- 
bly the I’ortiinate candidate for the throne. She is usually the most active 
and vigorous; the most able to take flight ; and in the best condition to 
lay eggs. Tiioiigh the queen that is victorious, and mounts the throne, is 
not, as Vi’'gil asserts, resplendent with gold and purple, and her rival 
hideous, slothful, and unwieldy'*, yet some differences are observable ; the 
successl’ul candidate is usiuilly redder and larger than tin? others ; these 
last, upon dissection, appear to have no eggs ready for laying, while the 

1 Ilubcr, i. 251. 

2 8oiiui critics have found fault with Mr. Southey for ascribing in his Curse of 
Kehamoy to Caindco, the Cupid of Indian mythology, a bow strung with bees. The 
idea is not so absurd as they iniugiue;* and the poet doubtless was led to it by his 
knowH'ilge of the natural history of those animals, and that they form themselves 
into sAings or chaplets. — See Keauiii. v. t. xxii. f. 3. 

® Keaumur, 615 — 641. 

“Alter crit maculis aiiro squalentihus ardens 
(Nam duo sunt gentr.i), hie nielior, insignis et ore, 

IT rulilis clurus scpiamis: iile horridus alter 
Desidia, latamque tnihens inglorius ulvum.” 

Georg, iv. tH — w 
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former, which is a powerful recommendation, is usually full of them. Eggfj 
are commonly found in the cells twenty-four hours after swarming, or" at 
the latest two or three days. 

You may think, perhaps, that the bees which emigrate from the parent 
hive are the youth of the colony ; but this is not the case, for bees of all 
siges unite to form the swarms. The numbers of which they consist vary 
much. Reaumur calls 12,000 a moderate swarm ; and he mentions one 
which aniounted to more than three times that number (40,000). A 
swarm seldom or never takes place except when the sun shines, and the air 
is calm. Sometimes, when everything seems to prognosticate swarming, a 
cloud passing over the sun calms the agitation ; and afterwards, upon his 
shining forth again, the tumult is renewed, keeps augmenting, and the 
swarm departs.^ On this account, the confinement of the queens, before 
related, is observed to be more protracted in bad weather. 

The longest interval between the swarms is from seven to nine days, 
which usually is the space that intervenes between the first and the secoml. 
The next flies sooner, and the last sometimes departs the day after that 
which preceded it. Fifteen or eighteen days, in favourable weather, arc 
usually sufficient for throwing the four sw’arms. The old queen, when she 
takes flight with the first swiirm, leaves plenty of brood in the cells, which 
soon renew the population.*^ 

It is not without example, though it rarely happens, that a swarm con- 
ducted by the old queen increases so much in the space of three weeks as 
to send forth a new colony. Being already impregnated, she is in a con- 
dition to oviposit as soon as there arc cells ready to receive her eggs ; aiul 
an all-wise Providence has so ordered it that at this time she lays only 
such as produce workers. And it is the first employment of her subjects 
to construct cells for this purpose.^ The young queens that conduct the 
secondary swarms usually l>air the day after they are settled in their new 
abode ; when the indiflerence with which their subjects have hitherto 
treated them is exchanged for the usual rcs[)ect ami homage. 

We may suppose that one motive with the bees for following the old 
queen is their respect for her ; but the reasons that induce them to follow 
the virgin queens, to whom they not only appear to manifest no attach- 
ment, but rather the reverse, seem less easy to be assigned. Probably tin* 
high temperature of the hive during these times of tumultuous agitation 
may be the principal cause that operates upon them. In a populous hive 
the thermometer commonly stands between 92° and 97° ; but during the 
tumult that precedes swarming it rises above 104°, a heat intolerable to 
these animals.”* This is M. Huber’s opinion. Yet still, tboiigb a high 
temperature will well account for the departure of the swarm from tiic 
hive with a virgin queen, if there were really no attachment (as he 
appears to think), is it not extraordinary, that when this cause no longer 
operates upon them, they should agglomerate about her, as they alway: 
do, be unsettled and agitated without her, and quiet when she is with 
them ? Is it not reasonable to suppose that the instii?ct which teaches 
them what is necessary for the preservation of their society, — at the 


1 Bees are generally thought to foresee the state of the weather: but they are 
not always right in their prognostics; for Keaumur witnessed a swarm, which utter 
leaving the hive at hall-past one o’clock were overtaken by a very heavy shower at 

a Huber, i. 271. 3 ibid. i. 305. ♦ Ibid. i. 280. 


3 Ibid. i. 305. 
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same time that it shows them that without a queen that society cannot he 
preserved, — impels them in every case to the inode of treating her which 
will most effectually influence her conduct, and give it that direction which 
is most beneficial to the community ? 

Yet, with respect to the treatment of queens, instinct does not invari- 
ably direct the bees to this end. There are certain exceptions, produced 
perhaps by artificial or casual occurrences, in which it seems to deviate, 
yet, as we should call it, amiably, from the rule of the public advantage. 
Retarded queens, which, as I have observed, lay male eggs only, deposit 
them in all cells indifferently, even in royal ones. These last are treated 
by the workers as if they were actually to become queens. Here their in- 
vStinct seems defective : — it appears unaccountable that they should know 
these eggs, as they do when deposited in worker cells, and give them a con- 
vex covering when about to assume the pupa ; unless, perhaps, the size of 
the larva directs them in this case. 

The amputation of one of the antennae of a queen-bee appears not 
to affect her perceptibly ; but cutting off both these important organs 
produces a very striking derangement of all her proceedings. She seems 
in a species of delirium, and deprived of all her instincts ; everything is 
done at random ; yet the respect and homage of the workers towards her, 
though they are received by her with indifference, continue undiminished. 
If another in the same condition be put in the hive, the bees do not 
appear to discover the difference, and treat them both alike ; but if a 
perfect one be introduced, even though fertile, they seize her, keep her in 
confinement, and treat her very unhandsomely. One may conjecture from 
this circuiuritance that it is by those wondcrtiil organs, the antenna;, that 
the bees know their own queen. If two mutilated queens meet, they 
show not the slightest symptom of resentment. While one of these con- 
tinues in the hive, the workers never think of choosing another; but if 
she leaves it, they do not accompany her, probably because the heat is not 
increased by her putting them into the preparatory agitation.^ 

I am, &c. 


1 Huber, i. 30. 
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1* E R F ECt s oc I KT I Es — concluded. 

Having given you a history sufficiently ample of the queen or female bee, 
I shall next atlil some account of the drone or male bee ; but this will not 
detain you long, since “ to be horn and die ** is nearly the sum total of 
their story. Much abuse, from the earliest times, has been lavished upon 
this description of the inhabitants of the hive, and their indolence and 
gluttony have become proverbial. Indeed, at first sight, it seems extraor- 
dinary that seven or eight hundred individuals should be sup[)orted at thr 
public expense, and to common appearance do nothing all the while, that 
may be thought to earn their living. But the more we look into natiiri', 
the more we discover the truth of that common axiom, — that nothing is 
made in vain. Creative Wisdom cannot be caught at fault. Tht'refoie. 
where we do not at present perceive the reasons of things, instead of cavillini^ 
at what we do not understand, we ought to adore in silence, and wait 
patiently till the veil is removed which, in any particular instance, conceaK 
its final cause from our sight. The mysteries of nature are gradually 
opened to us, one truth making way for the discovery of another ; but 
still there will aUvays be in nature, as well as in revelation, even in these 
things that fall iiiuler our daily observation, mysteries to exercise* our faith 
and humility ; so that we may alway'S reply to the caviller, — “Thine own 
tilings and those that are grown up with thee hast thou not known ; how 
then shall thy vessel compreliend the way of the Highest ? ” 

Various have been the conjectures of naturalists, even in very recriit 
times, with respect to the fertilisation of the eggs of the hec. Some Iuim; 
supposed, — and the niimher of males seemed to countenance the su[)j'o- 
sition, — that this was elfectcd alter they w-crc deposited in the cells. C*' 
this opinion Maraldi seems to have been the author ; and it was adopted In 
Mr. Debraw of Cambridge, who asserts that he has seen the smaller 
males (those that are occasionally produced in cells usually a[)propriatctl 
to workers) introduce their abdomen into cells containing eggs and fer- 
tilise them : and that the eggs so treated proved fertile, wliile others that 
were not remained sterile. Tin; common or large drones, which form tlu' 
bulk of the male po[)ulation of the hive, conl«l not be generally destined tu 
this office, since their abdomen, on account of its size, could only be in- 
troduced into male and royal cells. Bonnet, Innvevcr, saw some inoti'-U'i 
of one of these drones, vvliicli, while it passed l)y those that were einpt}, 
appeared to strike with its abdomen the mouth of the cells contaituug 
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eggs.^ Swammerdam thought that the female was impregnated by effluvia 
which issued from the male.^ Reaumur, from some proceedings that he 
witnessed, was convinced that impregnation took place according to the 
usual law of nature, and, as he supposed, within the hive.® The former 
part of this opinion Huber has confirmed by indubitable proofs ; but he 
further discovered that these animals pair abroad, in the air, during the 
flight of the (jueen : a fact which renders a large number of males neces- 
sary, to insure her impregnation in due time to lay eggs that will produce 
workers.'* Huber also observed those appearances which induced Debraw 
to adopt the opinion I mentioned just now, and v.'as at first disposed to 
tiiink them real; but afterwards, upon a nearer inspection, he discovered 
that it was an illusion caused by the reflection of the rays of light.’^ 

In fine weather the drones, during the warmest part of the day, take 
their flights, and it is then that they pair with the queen in mid air, the re- 
sult being invariably the death of the drone. No one has yet discovered, 
unless the proceedings observed by Debraw and Bonnet may be so inter- 
preted, that when in the hive they take any share in the business of it, 
their great employment within doors being to eat. Their life, however, is 
of very short duration, the eggs that produce drones being laid in the 
course of A[)ril and May, and their destruction being usually accom- 
j)lished in the months of July and August. The bees then, as M. Huber 
observes, chase them about, and pursue them to the bottom of the hives, 
where they assemble in crowds. At the same time numerous carcasses of 
drones may be seen on the ground before the hives. Hence he conjec- 
tured, though he never could detect them engaged in this work upon the 
combs, that tliey were stung to death by the workers. To ascertain bow 
their death was occasioned, he caused a table to be glazed, on which he 
placctl six hives ; and under this table lie eiiij>loyed the patient and intle- 
tatigablc Bunions, who was to him instead of eyes, to watch their pro- 
ceetliiigs. On the 4th of July this accurate observer saw the massacre 
going on in all the hives at the same time, and attended by the same cir- 
ciiiiistanccs. The table was crowded with workers, who, a[)parcntly in 
great rage, darted upon the drones as soon as they arrived at the bottom 
of the hive, seizing them by their antennx*, their legs, and their wings, and 
killing theiiT by violent strokes of their sting, which they generally inserted 
hetNve<'n the segments of the abdomen. The moment this fearful weapon 
entered their body, the poor helpless creatures expanded then’ wings and 
expired. After tliis, as if fearful that they were not sufficiently ilcspatched, 
the bees repeated their strokes, so that they often found it difficult to ex- 
trirtitc their sting. On the following day they were equally busy in the 
work of slaughter; but their fury, their own having perished, was chiefly 
vented upon those drones wdiicb, after having escaped from the neighbour- 
ing hives, bad sought refuge with them. Not content with destroying 
those that were in the perfect state, they attacked also such male pupm as 
were left in their cells ; and then (Iraggingthem forth, sucked the fluid from 
their bodies and cast them out of the hive.® 

Bu^ though in hives containing a queen perfectly fertile (that is, w hich 
lays both worker and male eggs) this is the unhappy fate of the drones 


^ Bonnet, x. 259. 

5 IleauTO. V. 503 — . 
5 Ibid. 37-. 


2 A^at. i. 221. 6. ed. Hill. 
^ Huber, i. 24 — . 

0 Ibid. i. 195. 
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yet in those where the queen only lays male eggs they are suflTered to re 
main unmolested j and in hives deprived of their queen, they also find ; 
secure asylum,^ 

What it is that, in the former instance, excites the fury of the bee 
against the males, is not easy to discover ; but some conjecture ma’ 
perhaps be formed from the circumstances last related. When onl}^ male 
are produced by the queen, the bees seem aware that something more i 
wanted, and retain the males ; the same is the case when they have m 
queen ; and when one is procured, they appear to know that she wouh 
not profit them without the males. Their fury then is connected witi 
their utility; when the queen is impregnated, which lasts for her whoh 
life, as if they knew' that the drones could be of no further use, and woui< 
only consume their winter stores of provision, they destroy them ; whic! 
surely is more merciful than expelling them, in which case they must in- 
evitably perish from hunger. But when the queen only produces n)alcs 
their nnmhers arc not sufficient to cause alarm ; and the same reasoning: 
applies to the case when there is no queen. 

Having brought the males from their cradle to their untimely grave, am 
amused you with the little that is known of their uneventful history, 1 
shall now, at last, call you to attend to the proceedings of the worlrr.^ 
themselves ; and here I am afraid, long as I have detained yon, I must 
still press you to expatiate with me in a more ample field ; hut the spec- 
tacles you will behold during our excursion will repay, I promise you, any 
delay or trouble it may occasion. 

When 1 consider the proceetlings of these little creatures, both in tlu 
hive and out of it, they are so numerous and multifarious that I scarce!} 
know where to begin. You have already, however, beard muoli of their 
internal labours, in the care and nurture of the young ; the construction 
of their combs ; and their proceedings w'itli respect to their (pieens aiie 
their paramours. It will therefore change the scene a little, if we accom- 
pany them in their excursion.s to collect the various siib.stances of which 
they have need.^ On these occasions the principal object of the bees i> t 

1 Huber, i. 198. 

2 The following beautiful lines by Profes.sor Smyth are extremely applicable 
this part of a bee’s labours : — 

“Thou cheerful Bee! corao, freely come, 

Ami travel round niy woo<I!iine bower; 

Doliglit me 'with thy wondering hum, 

Ami rouse me from my ni lining lioup. 

Oh ! try no more those tedious liclds, 

Come taste the sweets my garden yields: 

The trea.Hure.s f)f each blooming mine, 

The bud, the blossom, — all are Ihinc. 

“ And, careless of this noontide lieat. 

I’ll follow as thy ramhle guides ; 

To watch thee pause and chafe tliy feet, 

And sweep them o’er thy downy sides; 

Then in a fiower's bell nestling lie, 

And all thy envied ardour ply ! 

Then o’e'* the stem, tlio* fair it grow% 

With touch rejecting, glance, and go. 
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furnish themselves with three different materials : — the nectar of flowers, 
from which they elaborate honey and wax ; the pollen or fertilising dust 
of the anthers, of which they make what is called bee-bread, serving as 
food both to old and young ; and the resinous substance called by the an- 
cients Propolis, Pmoccros, &c., used in various ways in rendering the hive 
secure and giving the finish to the combs. The first of these substances 
is the pure fluid secreted in the nectaries of flowers, which the length of 
their tongue enables them to reach in most blossoms. The tongue of a 
bee, you are to observe, though so long, and sometimes so inflated ^ is not 
a tube through which the honey passes, nor a pump acting by suction, but 
a real tongue, which laps or licks the honey, and passes it down on its 
upper surface, as we do, to the mouth, which is at its base concealed by 
the mandibles.^ It is conveyed by this orifice through the oesophagus into 
the first stomach, which we call the honey-bag, and which, from being 
very small, is swelled when full of it to a considerable size. Honey is 
never found in the second stomach (which is surrounded with muscular 
rings, and resembles a cask covered wdtli hoops from one end to the other), 
but only in the first : in the latter and the intestines the bec-bread only is 
discovered. How the wax is secreted, or what vessels are appropriated 
to that purpose; is not yet ascertained. Huber suspects that a cellular 
substance, consisting of hexagons, which lines the membrane of the wax- 
pockets, may be concerned in this operation. This substance he also dis- 
covered in humble-bees (which, though they make wax, have no wax- 
pockets), occupying all the anterior part or base of the segments.^ If you 
wish to see the wax-pockets in the hive-bee, you must press the abdomen 
so as to cause it to extend itself; you will then find on each of the four 
intermediate ventral segments, separated by the carina or elevated central 
part, two trapeziform whitish pockets, of a soft membranaceous texture : 
on these the laminuc of wax arc formed, ami they are found upon them in 
different states, so <is to be more or less perceptible. I must here observe 
that, besides Thorlev, who seems to have been the first apiarist that ob- 
served these lamina:, Wildman was not ignorant of them, nor of the wax 
being i'oii'icd from lioney ^ : we must not, thcrcfwe, permit foreigners to 
a[)})rojiriutc to themselves the whole credit of discoveries that have been 
made, or at least partially made, by our own countrymen. 

Long before Linne had discovered the nectary of flowers, our in- 
dustrious creaturrs had made themselves intimate with every form and 
variety of them ; and no botanist, even in this enlightened era of botanical 
sc’vnce, can compare with a bee in this respect. The station of these re- 


“ O Nature kind ! O labourer wise ! 

That roiun’st along the siinirner's ray, 
Glean’st every bliss ihy life supplies, 

And ineet’st prepared thy wintry day! 
Go, envied go — with crowded gates 
Tile hive thy rieli return awaits; 

Ue.ir home thy store, in triumph gay, 
And shame each idler of the day.” 


' Rcauni. v. t. xxviii. f. 1, 2. 
2 Huber, ii. 5. t. ii. f. 8. 


3 Ibid. f. 7. 0 . 

^ Wildman, 43. 
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servoirs, even where the armed sight of science cannot discover it, is in a 
moment detected by the microscopic eye of this animal. 

She has to attend to a double task — to collect materials for bee-bread 
as well as for honey and wax. Observe a bee that ha^ alighted upon an 
open flower. The hum produced by the motion of her wdngs ceases, and 
her employment begins. In an instant she unfolds her tongue, which 
before was rolled up under her head. With what Rapidity does she dart 
this organ between the petals and the stamina! At one time she extends 
it to its full length, then she contracts it : she moves it about in all direc- 
tions, so that it may be applied both to the concave and convex surface of 
a petal, and wipe them both ; and thus by a virtuous theft robs it of al 
its nectar. All the while this is going on, she keeps herself in a constant 
vibratory motion. The object of the industrious animal is not, like the 
more scltish butterfly, to apj)ropriate this treasure to herself. It goes into 
the honey-bag as into a laboratory, where it is transformed into pure 
honey ; and when she returns to the hive, she regurgitates it in this form 
into one of the cells appropriated to that purpose ; in order that, alter 
tribute is paid from it to the queen, it may constitute a supply of food for 
the rest of the community. 

In collecting honey, bees do not solely confine themselves to flowers, 
they will sometimes very greedily absorb the sweet juices of fruits : this I 
have frequently observed w'ith resficct to the raspberries in my garden, ariii 
have noticed it, as you may recollect, in a i’onner letter. They will al&o 
cat sugar, and proiluce wax from it ; but, from Huber's observations, it 
appears not calculated to supply the place of honey in the jelly with whit 
the larvae are fed.^ Though tlie great mass of the fooilof bees is collectt 
from flowers, they tlo not wholly confine themselves to a vegetable did 
Ibr, besides the honeyed secretion of the Aphiiies, the possession of whic 
tiicy will sometimes dispute with the ants-, iqion particular occasions th( 
will eat the eggs of the queen. They arc very fond also of the fluid tii: 
ijozes from the cells of the pu()jc, ami will suck eagerly all that is fluid i 
their abdomen after they are destroyed by their rivals.'* Several flouci 
that produce much honey they pass hy ; in some instances, from inal'illi 
to get at it. Thus, for this reason probably, they do not attempt those < 
the trumpet-honeysuckle (Lonictra .seoipn vircuH), which, if separateni fro 
the germeu after they are open, will yield two or tliree drops of tlie [)urj: 
nectar. 8o that were tliis shrub cultivated with that view, much bora 
in its original state might be obtained from a small number of plants. 1 
other ca.ses, it appears to be the poisonous (juality of their honey that m 
duces bees to neglect certain flowers. You have doubtless observed tl 
conspicuous white nectaries of the crown imperial (FrU'dUfria impcnali^ 
and that they secrete abundance of thi.s fluiil. It teiiqits in vain tl 
})as.sing bee, prohalily aware of some noxious (juality that it posscssc 
The oleander (Nd'him (J/candcr) yields a honey that [>rovcs fatal to tliai 
sands of im|;rudent flies ; but our bees, more wise and cautious, avoid i 
Occasionally, perhap.s, in particular seasons, when flowers arc less muneroi 
than common, this instinct of the bees appears to fail them, or to be ovci 
powered by their desire to collect a sufFicicnt store of honey for their i>ui 

> Huber, ii. 82. 

2 Abbe Boi^ier, quoted in Mills On Bees^ 24. 

5 Schiracb, 4a. Huber, i. 47y. 
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poses, anti they suffer for their want of sclf-tlcnial. Sometimes whole 
swarms have been destroyed by merely aliuhtin^ upon poisonous trees. 
This happened to one in the county of West Chester in the province of 
New York, which settled upon the branches of the poison-ash {Uhm 
virnijc). On the following morning tlie imprudent animals were all found 
dead, and swelled to more than double their usual size.^ Whether the 
honey extracted from the s[)ecies of the genus Kalmia, Androinjda ^ Rhodo- 
dendron^ &c., be hurtftil to the bees themselves, is not ascertained ; but, as 
has been before observed, it is often pioisonous to man ; and that found at 
Trebisond on tlie Euxine coast, as 1 have formerly noticed, threatened fatal 
effects to such of the Greek army, in the celebrated retreat after the death 
of the younger Cyrus, as partook of it. Pliny, who mcHtions this honey, 
calls it Mcemmenon, and observes that it is said to be collected from a 
kind of Rhododendron^ of w’hich Tournefort noticed two species there 
When the stomach of a bee is filled with nectar, it next, by means of 
the feathered hairs ^ w’ith which its body is covered, [)ilfers from the flowers 
the fertilising dust of the anthers, the pollen; which is equally necessary 
to the society with the honey, and may be named the ambrosia of the hive, 
since from it the bee-bread is made. Sometimes a bee is so discoloured 
with this powder as to look like a different insect, becoming white, yellow, 
or orange, according to the flowers in which it has been busy. Reaumur 
was urged to visit the hives of a gentleman who on this account thought 
his bees were different from the common kind ** He suspected, and it 
proved, that the circumstance just mentioned occasioned the mistaken 
notion. Win n the body of the bee is covered with farina, with the brushes 
of its legs, especially of the hind ones, it wipes it off; not as we do with 
our dusty clothes, to dissipate and disperse it in the air, but to collect 
every particle of it, and then to knead it and form it into two little masses, 
which she places, one in each, in the baskets formed by hairs ^ on hci 
hind legs. 

Ari>totle says that in each journey from the hive, bees attend only one 
s[)ecies of flower ; Reaumur, however, seems to think that they fiy in- 
discrimitKitely from one to another: but Mr. Dobbs, in iim Philosophical 
Trausr^rfhns and Biitler before him, asserts that he has frequently followed 
a bee eng;:gcd in collecting pollen, &c., and invariably observed that it 
continued collecting from the same kind of flowers with which it first be- 
gan ; parsing over every other species, however numerous, even though 
the flower !t first selected was scarcer than others. His observations, he 
thinks, are confirmed, and the idea seems not unreasonable, by the uniform 
colour of the pellets of pollen, and their different size. Reaumur himseif 
tells us that the bees enter the hive, some with yellow' pellets, others with 
red ones, others agaifi with whitish ones, and that sometimes they are even 
green ; upon which he observes, that this arises from their being collected 
from particular flowers, the pollen of whose anthers is of those colours.^ 
Sprengel, as before intimated, has made an observation similar to that of 

t Nicholson’s Journaly xxiii. 287. 

2 Xenoph. Anahas. 1. iv. Plin. Hist, Nat. 1. xxi. c. 13. 

3 Hcaiim. V, t. xxvi. f. 1. 

4 Koaiim. ‘JPo. 

^ Kirliy, Jloimfjr. Ap. Angl. i. t. 12. * *. e. I. ncut. f. 10. a. b. 

^ Hist. Anim. 1. ix. c. 40. xlvi. 530. 

Ubi supra, 301. 

c c 
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Dobbs. It seems not improbable that the reason why the bee visits the 
same species of plant!? during one excursion may be this : — her instinct 
teaches her that the grains of pollen which enter into the same mass should 
be homogeneous, in order perhaps for their more cflectual cohesion ; and 
thus Providence also secures two important ends, — the impregnation of 
those flowers that require such aid, by the bees passing from one to an- 
other ; and the avoiding the production of hybrid plants, from the applica- 
tion of the pollen of one kind of plant to the stigma of another. Wlien 
the anthers are not yet burst, the bee opens them w'iili her mandibles ; 
takes a parcel of pollen, which one of the first pairs of legs receives and 
delivers to the nuddle |)air, from which it passes to one of theliiiul legs. 

If the contents of one of the little pellets he examined under a lens, it 
will he found that the grains have all retained their original shape. A 
botanist practised in the figure of the pollen of the diflerent species of coin- 
mon plants might easily ascertain, by such an examination, wlieiliera bee 
had collected its ambrosia from one or more, and also from what species of 
flowers. 

In the months of April and May, as Ileaumur tells iis, the bees collect 
pollen from morning to evening ; but in the warmer months the great 
gathering of it is from the time of their first leaving the hive (which is* some- 
times so early as four in the morning) to about 10 o’clock a. m. About 
that hour all that enter the hive may be .seen with their pellets in their 
baskets ; but during the rest of the day the number of those so furnished 
is snii'll in comparison of those that are not. In a hive, however, in which 
a swarm is recently establisheil, it is generally brought in at all parts of the 
day. He supposes, in order for its being Ibrmetl into pellets, that it re- 
quires some moisture, which the heat evaporates after the aliove hour; 
hut in the case of recently colonised liives, that the bees go a great way to 
seek it in moist and shady plac(*s. ^ 

Mdien a bee lias completed her lading, she returns to the hive to dispose 
of it. Tiie honey is ilisgorged into the honey pots or cells destined to iv- 
( eive it, and is discharged from the honey-bag by its alternate eontraetioi! 
uiul dilatation. A cell will contain the contents of many honey-hags. Wliui 
a bee comes to disgorge the honey, with its fore le^s it breaks the tliick 
cream that is always on the top, and the honey which it yields pa>scs 
under it. Thi.s cream is honey of a thicker consistence than the re-!, 
which rises to the to}) in the cells like cream on milk : it is not level, hut 
forms an oblique surface over the honey. The ceils, as you know, arc 
usually horizontal ; >et the honey does not run out. The cream, aided 
|)robably by the general thickuesN of the honey, and the attraction of the 
sides of the cell, [irevcnts this. 15ee.''*, when they bring hoiiie the hoiicv, 
do not always disgorge it; tliey sometimes give it to such of their com- 
|)anions as have been at work witliin the luve.*’ .Some of the cells arc 
filled with honey for daily use, and some with what is intended for a re- 
serve, and stored up against bud weather or a bad season ; these are 
covered w'ith a waxen lid,^ 

The pollen is employed as circuiiistaiices direct. When the bee laden 

* Iteaum. v. .002.— comp. 4.03. I have; seen boos out tx-forc it was light. 

2 Huber observes that tl\(. hooey h>r store collecti'd l>y tlie wa\-ioaking 
only cirit-nH), and that the imrse.** {afteilics nourrices) gather no mure tliaii 

wh.at is wauled fur themselves and companions at work in the hive. (ii. liti.) 

^ Keaum. v, 418. 
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witli it arrives at the hive, she sometimes stops at the entrant', and very 
leisurely detaches it by piecemeal, devours one or both the pellets on her 
Jeijf?, chewing them with her juws, and passing them then down the little 
orifice before noticed. Sometimes she enters the hive, and walks upon the 
combs ; and whether she walks or stands, still keeps beating her wings. 
]^y the noise thus produced, which seems a call to some of her fellow- 
citizens, three or four go to her, and placing themselves round her, begin 
to lighten her of hiT load, each taking and devouring a small portion of her 
ambrosia ; this they repeat if more do not arrive to assist them, three or 
four times, till the whole is disposed of.^ Wildman observed them on this 
occasion supporting themselves n[)on their two fore feet; and making several 
motions with their wings and body to the right and left, which [)roduced 
the sound that summoned their assistants.'^ Tl;is hee-bread, as 1 said 
before, is generally found in the second stomach and intestines, hut the 
honey never ; w'hich induced Keanmnr to think (but he was mistaken) 
that the bees elaborated wax from it ; and he observes that the bees de- 
vour this when they arc busily engaged in constructing coinhs.^ When 
more pollen is collected than the bees have immediate occasion for, they 
store it up in some of the cm[)ty cells. Tiic laden bee puts ber two hind 
legs into the cell, and witli the intermediate i)air pushes olf the pellets. 
When this is done, she, or another bee if she is too much fatigued with lier 
day’s labours, enters the cell with her head first, and remains there some 
time; she is engaged in diluting the pellets, kneading them, and [)acking 
tiicm close ; and so they proceed, till the cell is filied.** A large portion of 
the ceils of some combs are filled with this bread, which one while is found 
in insulatetl cells, at another in cells amongst those that are filled with 
honey or ht<‘ 0 (|. Thus it is everywhere at hand for nse.'^ 

You have "cen how the bees collect and employ two of the materials 
that I mt*ntione<l ; 1 must now advert to the third — the Propolh, Huber 
was a long time uncertain from whence the bees procured this gummy 
resin ; l)ut it at last occurred to him to plant some cuttings of a species of 
poplar I hetbre ;lK?ir leaves wxtc ilevcloped, when their leaf-buds were 
swelling and besmcareil and filled w ith a viscid juice) in some pots which 
he phu v'd in the way of the bees that w'cnt from his hives. Almost imme- 
diately a bee alighted upon a iNvig, and soon with its mandibles opened a 
hud, and drew from it a thread of the viscid matter w'hich it contained ; 
with one of its second pair of legs it took it from the mouth, and placed 
it in tlio basket : thus it proceeded till it had given them both their load.^’ 
1 hav(’ myself si'im bees very busy colhcting it from the Tacamahaca 
{Ptipvlus .\filsninifcra ). But this is an ohl discovery, confirmed by recent 
ehservation ; for Moufiet tells us, from (^ordus, that it is collected from 
the gems of the trees, instancing the poplar and the birch. ^ Riem observes 
that it is also collecteil from the [)ino and fir. The propolis is soft, red, will 
pull out in a thread, is aromatic, and imparts a gold colour to wliite polished 
metals. It is employed in tlie hive not only in finishing the combs, as I 
related in my letter on Habitations ; but also in stopping every chink or 

^ Tioauiii.v. 418. * Ibid. v. p. 38. 3 Zlhi supra, 419. 

^ (Xanpaiv. 420., and llubcr, ii. 24., wiih Wildman, 40. 

* For miicli valualilo information on the economy of bees, tlie reader will do w’cil 
to consult I>r. Ih'van's very interesting work on the Iloneij Bee, 

Huber, ii. 200. 

* Insect. Theatr. SO. Schirad), 241. 
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orifice by which cold, wet, or any enemy, can enter. They cover likewise 
with it the sticks which support the combs, and often spread it over a 
considerable [lortion of the interior of the hive. Like the pellets of pollen, 
it is carried on the [losterior tilate, but the masses are lenticular.^ 

Mr. Knight mentions an instance of Bees using an artificial kind of pro- 
polis. He had caused the decorticated part of some tree to be covered 
with a cement composed of bees* wax and turpentine; finding this to their 
purpose, the}’ attacked it, detaching it from the tree by their mandibles, and 
then, as usual, passing it from the first leg to the second, and so to the 
third. When one bee had thus collected its load, another often came be- 
hind and despoiled it of all it had collected; a second and third load were 
frequently lost in the same manner ; and yet the patient animal pursued 
its labours without showing any signs of anger.^ 

Bees in their excursions do not confine themselves to the spot iinmedi- 
ately contiguous to their dwelling, but, when led by the scent of honey, wiL 
go a mile from it. Huber even assigns to them a radius of half a league round 
their hive for their ordinary excursions ; yet from this distance they will 
discover honey with as much certainty as if it was within their sight. To 
prove that it is by their scent that bees find it out, he put some behind a 
windoNV-shutter, in a place where it could not be seen, leaving the shutter 
just open enough for insects, if they liked, to get at it. In less than a 
quarter of an hour, four bees, a butterfly, and some hoiise'fiies had dis- 
covered it. At another time he put some into boxes, with little apertures 
in the lid, into which pieces of card were fitted, which he placed about two 
hundred paces from his hives. In about half an hour the bees discovered 
them, and traversing them very industriously, soon found the apertures, 
when, pushing in the pieces of card, they got to the honey. That contained 
in the l)lossom of many plants is quite as much concealed ; yet the acute- 
ness of their scent enables them to detect it. 

These insects, especially when laden and returning to their nest, fly in a 
direct line, which saves both time and labour. How they are enabled tc 
do this with such certainty as to make for their own abode without devia- 
tion, I must leave to others to explain. Connected with this circurnstaiuc, 
and the acuteness of their smell, is the following curious account, given in 
the Pl/ihsopliicrtl Transactions for 1721, of the methoil practised in New 
Jiiiiiland for discovering where the wild hive-bees live in the woods, in 
ortler to get their honey. The honey-hunters set a plate containing honey 
or sugar uj)on the ground in a clear day. The bees soon discover and 
attack it : having secured two or three that have filled themselves, the 
hunter lets one go, which, rising into the air, flies straight to the nest : he 
then strikes off’ at right angles with its course a few liimdrctl yartls, and 
letting a secon{l fl}', observes its course by bis pocket compass ; ami the 
point where the two courses intersect is that where the nest is situated.® 
The natural station of bees is in the cavities of decayed trees; such 
trees Mr. Knight tells us they will discover in the closest recesses, and at 
an extraordinary distance from the hive ; in one instance it was a mile : 
and at swarming, they sometimes are inclined to settle in such cavities. 
After the discovery of one, from twenty to fifty, who are a kind of scouts, 
may be found examining and keeping possession of it. They seem to ex- 

^ Keaum. ubi supray 4o<. * Philos. Trans* 1807, 242. 

3 xxxi. 148. 
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plore every part of it and of the tree with the greatest attention, even sur- 
veying the dead knots and the like.* When a hive stands unemployed, a 
swarm will also sometimes send scouts to take possession of it. 

How long our little active creatures repose before they take a second ex- 
cursion 1 cannot precisely say. In a hive the greatest part of the inhabi- 
tants generally appear in repose, lying together, says Reaumur, but this 
probably for a short time. Huber tells us, that bees may always be ob- 
served in a hive with the head and thorax inserted into cells that contain 
eggs, and sometimes into em[)ty ones ; and that they remain in this situa- 
tion fifteen or twenty minutes, so motionless that, did not the dilatation of 
the segments of the abdomen prove the contrary, they might be mistaken 
for dead. He supposes their object is to repose from their labours.* 
The queen, for this purpose, enters the large cells of the males, and con- 
tinues in tliem without motion a very long time. Even then the workers 
form a circle round her, and brush the uncovered part of her abdomen. 
The drones, while reposing, do not enter the cells, but cluster in the combs, 
and sometimes remain without stirring a limb for eighteen or twenty 
hours.^ 

Reaumur observes, that in a hive the population of which amounts to 
18,000, the number that enters the hive in a minute is a hundred; which, al- 
lowing fourteen hours in the day for their labour, makes 84,000 : thus every 
individual must make four excursions daily, and some five. In hives where 
the®|)op Illation was smaller, the numbers tliat entered were comparatively 
greater, so as to give six excursions or more to each bee.'* But in this 
calculation Reaumur does not seem to take into the account those that 
are employed within the hive in building or feeding the young brood, which 
must render the excursions of each bee still more numerous. He proceeds 
fnrtlicr to ground upon this statement a calculation of the (juantity of hee- 
bread that may be collected in one day by such a hive; and he found, sup- 
posing only half the nuinhcr to collect it, that it would amount to more 
than a j>ouiKl ; so that in one season one such a hive might collect a 
hundred pounds-^ What a wonderful idea tiocs this give of the industry 
and activity of these little useful creatures! And what a lesson do they 
read to the members of societies that have both reason and religion to 
guide their exertions I'or the common good ! Adorable is that (ireat Being 
. lio lias gifted them with instincts which render them as instructive to us, 
if we will condescend to listen to them, as they are profitable. 

While I am upon diis part of the story of bees, I cannot pass over the 

' Knight in Philos. Trans, for 1807, 237. ]\Iarshall, Aijricnlt. of Norfolk. 

* It has beoii sup\)osod, and the supposition was adopted originally in this work 
(Vol. I. cd. p. 371.), that the ohjeet in this case is brooding the eggs; but upon 
further consideration we incline to Huber’s opinion, that it has no connection with 
it, the ordinary temperature of the hive being sullicieiit for this purpose ; and the 
cireumstance of their entering unoccupied cells proves that this attituile has no 
I'articular connection wdtli the eggs, (/ya/w, i. “ When large pieces of (*omb,” 

says Wildman (p. 45.), “were broken olT and left at the bottom of the hive, a 
great number of bees have gone and placed themselves upon them.” This* looks 
like incubation. Keaumiir, however, allirms (p. oUl.) that if part of a comb falls 
and loses its ])erpeudicular direction, the bees, as if conscious that they w’ould come 
to iiotliing, pull out and destroy all the hirvaj. They might perhaps remain per- 
pendicular ill the case observed by Wildman. 

® Heaiim. v. 431. llubcr, ii 212. ^ Rcaum. v. 132. 

® Ibid. v. 431. 
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account Reaumur has given from Maillet of the transportation of hives in 
Egypt from one place to another, before alluded to , to enable them to 
make in greater abundance their collections of honey, &c. Towards the 
end of October, when the inundations of the Nile have ceased, and the 
husbandmen can sow their land, sainfoin is one of the first things that is 
sown ; and as Upper Egypt is warmer than the Lower, the sainfoin gets 
there first into blossom. At this time, beediivcs are transported in boats 
from all parts of Egypt into the upper district, and arc there heaped in 
jiyrainids upon the boats prepared to receive them ; each being mimbercd 
by the individual to whom it lielongs. In this station they remain some 
days ; and when they arc judged to have got in the harvest of honey and 
pollen that is to be collected there, they are removed two or three leagues 
lower down, where they remain the same time ; and so they proceed till 
towards the middle of February, when, having traversed Egypt, they 
arrive at the sea, from whence they are dispersed to their several owners. 

A transportation of bee-hives, in some respects similar, firevails, as we 
learn from Nlr. Willock, at the present day throughout Persia, Asia Minor, 
and he believes Greece ; in which countries an inhabitant even of a town 
will sometimes possess fifty or sixty hives, from the honey and wax of 
which a considerable profit is derived. These hives are wicker-work 
cylinders, two feet eight inches long by nine inches in diameter, plastered 
inside and outside with cow-dung ; having one end filled up with a cir- 
cular earthenware plate, and the other with a circular wooden dooifin 
the middle of which is a small hole for the entrance of the bees. In 
spring, when the herbage of the low country has become [)arclicd, tho 
proprietor of tlie hives, after closing them, conveys them (six or s(?ven 
being an ass load) to some village in the neighbouring mountains where 
fragrant shrubs abound j and having scaled the doors, leaves them in 
charge of a villager, whom he pays for watching them, when he removes 
them in October hack to his liome. Near villages in the mountains vS 
Sahund, in the vicinity of Tabreez, Mr. Willock has seen ranges of thc.^e 
hives thus ptd out to board to the numher of .500 or 000.^ 

John Hunter observes, that when the season for laying is over, that 
for collecting honey comes on (he means, j)robal)ly, for making the prin- 
cipal collection of it.) ; and that when the last pupa is disclosed, the cell 
it deserts, after being cleaned, is immediately filled with it, and as soon 
as full is covered with pure wax : hut this only holds with respect to the 
cells containing honey for winter use, those destined to receive tliat whicli 
forms their food when bad weather prevents them from going out hein^; 
left open.® Sometimes, when the year is remarkably tavoiirahle lor 
collecting honey, the bees will destroy many of the larvm to make room 
for it ; but they never uied<lle with the pupm. When no more homy i ^ 
to be collected, they remain quiet in the hive for the winter, Mr. Huut< i’ 
found that a hive grew lighter in a cold than in a warm week ; he fonml 
also that in three months (from November 10th to February 9th) a single-’ 
hive lost 72 oz. 1 J dram.^ 

Water is a thing of the first necessity to these insects ; but they mm 
not very delicate as to its quality, but rather the reverse ; often preferring 

1 Jlcaam. v. 608. * Gardener's Chronicle^ 1841, p. 84, 

3 Philos. Trans. 1752, ICO. Comp. Reaum. v. doO. 

d Reaum. ibid. 501, Hunter, ibid, 10 1. 
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what is stagnant and putrescent to tJiat of a running stream.' I Jiave 
frequently observed them busy in corners moist with urme ; perhaps this 
is for the sake of the saline particles to be there collected. 

A new-born bee, as soon as it is able to use its wings, seems perfectly 
aware, without any previous instruction, what are to be its duties and 
employments for the rest of its life. It a[)pears to know that it is born 
for society, and not for selfish pursuits ; and therefore it invariably devotes 
itself and its labours to the benefit of the community to which it belongs. 
Walking upon the combs, it seeks for the door of tlie hive, that it may 
sally forth and be usefuh Full of life and activity, it then takes its first 
flight ; and, uncoiiducted but by its instinct, visits like the rest the subjects 
of Flora, absorbs their nectar, covers itself with their ambrosial dust, 
which it kneads into a mass and packs upon its hind legs, and, if need 
be, gathers pro[)olis, and returns unembarrassed to its own bive.^ 

Instaiici s of the expedition w'itli whicli our little favourites accomplish 
their various objects you have had several ; but this is never more re- 
markable tlian when tliey settle in a new hive. At this time, in twenty- 
four hours they will sometimes construct a comb twenty inches long by 
seven or eight wide ; and tlie hive will be half filled in five or six days ; 
so that in the first fifteen days as much wax is made as in the whole year 
besides.^ 

In treating of the various employments of the hccs, I must not omit 
one of the greatest importance to them — the ventilation of their abode. 
When you consider the numbers contained in so confineil a space, the 
high temperature to which its atmospbere is raised, and the small aperture 
at vvhicli the air principally enters, you will reaclily conceive how soon 
it must be rendered unfit for respiration, and be convinced that there 
must he some means of constantly renewing it. If you feel disposed to 
tliiuk that the ventilation takes place, as in our apartments, by natural 
means, resulting I'rom the rarefaction of tlie air by the beat of the hive, 
and tlie coiiseipient establishment of an interior and exterior current, a 
simple expeiiment will satisfy yon that this cannot bo. Take a vessel of 
the size of a hcc-hive, with a similar or even somewhat larger aperture ; 
introduce a lighted taper; and if the temperature be raised to more than 
1 lU^", it will go out in a short time. We must therefore admit, as Huber 
observes ', that the liees [lossess the astonishing faculty of attracting the 
ext(M*nal air, and at the same time of expelling that which has become 
corniptcil by their respiration. 

What would you say, should I tell you that the bees upon this occasion 
have recourse to the same instrument which ladies use to cool themselves 
when an apartment is overheated ? Yet it is strictly the case. By means 
of tvieir marginal hooks, they unite each pair of wings into one plane 
slightly concave, thus acting upon the air by a surface nearly as large as 
possible, and forming for them a pair of very ample Ians, wdiieh in their 
vibrations ilescribe an arch of \)0^. Tiicse vibrations are so rapid as to 
render ihe wings almost invisible. W hen they are engaged in ventilation, 
the bees by means of their feet and claws fix themselves us firmly as pos- 
sible to- the place they stand upon. The first pair of legs is stretched out 
before ; the second extended to the right anti left ; whilst the third, 

' Reaum. Phil. Trans. 1792, 697. ^ Ueauni. v. C02. 

3 Ibid. G56. ^ ii. 339. 
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placed very near each other, arc perpendicular to the abdomen, so as to 
give that part considerable elevation. 

Maraldi, and after him Ueaumiir, long ago noticed this action of the 
bees ; but they attributed to it an effect tlie reverse of that whic h it really 
produces ; the former imagining it to occjision directly the high tempe- 
rature of the hive, and the latter indirectly.^ It was reserved for Huber 
to discover the true cause of it ; and from him the chief of what I have 
to say upon the subject will be derived/^ 

During the summer a certain number of workers — for it is to the 
workers solely that this office is committed — may always be observed 
vibrating their wings before the entrance of their hive ; and the observant 
apiarist will find, upon examination, that a still greater number are engaged 
within it in the same employment. All those thus circumstanced that 
stand without turn their head to the entrance ; while those that stand 
within turn their back to it. The station of these ventilators is upon the 
floor of the hive. They arc usually ranged in flics that tenniimte at the 
entrance ; and sometimes, but not constantly, form so many diverging 
rays, probably to give room for comers and goers to pass. The nmnher 
of ventilators in action at the same time varies : it seldom much exceeds 
twenty, and is often more circumscribed. The time also that they devote 
to this function is longer or shorter, according to circumstances : some 
have been observed to continue their vibrations for nearly ball* an hour 
without resting, suspending the action for not more than an instant, as 
it should seem to take breath. When one retires, another occupies 
its place ; so that in a hive well peopled there is never any interruption 
of the sound or Iiiuiiining occasioned hy this action, by which it may 
always be known whether it be going on or not. 

This bumming is observable not only during the heats of summer, but 
at all seasons of the year. It sometimes seems even more forcible in 
the depth of winter than when the temperature of the atmosphere is 
higher. An employment so constant, which always occupies a certain 
number of bees, inust produce as constant an effect. The column of. air 
once disturbed within must give place to that without the liive ; thus a 
current being established, the ventilation will he perpetual and couiph'te. 

To be convinced that such an effect is produced, aj)proach your hand 
to a ventilating bee, and you will find that she causes a vc^ry [)crceptihlc 
motion in the air. lliiher tried an experiment still more satisfactory. 
0:i a calm day, at the time when the bees had returned to tludr habitation 
— having fixed a screen before the mouth of the hive to prevent his being 
misled by any sudden motion of the external air — he placed within tlie 
screen little anemometers or wind-gauges, made of bits of paper, feather, 
or cotton, suspended !)y a thread to a crotch. No sooner did they enter 
the atnjospliere of the bees than they were put in motion, being alter- 
nately attracted and repelled to and from the a[}erture of the hive with 
considerable rapidity. These attractions and repulsions were propor- 
tioned to the number of l>^ es engaged in ventilation, and though some- 
times less perceptible, were never entirely suspended. Bnrnens tried a 
similar exf)criment it? the winter, when the thermometer stood in the 
shade at .3.3°. Having selected a well-peopled hive, the inhabitants ot 
which appeared full of life and sufficiently active in the interior, and luted 

1 Rcaum. v. GV:?. 
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it all around, except the aperture, to the platform on which it stood, he 
stuck in the top a piece of iron wire which terminated in a hook, to which 
he fastened a hair with a small square of very thin paper at the other end ; 
this was exactly opposite to the aperture, at the distance of about an inch 
from it. As soon as the apparatus was fixed, the hair with its paper 
pendulum began to oscillate more or less, the greatest oscillations on both 
sides being an inch, by admeasurement, from the perpendicular ; if the 
paper was moved by force to a greater distance, the vibrations did not 
take place, and the apparatus remained at rest, lie then made an open- 
ing in the top of the hive, and poured in some licjuld honey ; soon after, 
there arose a hum, the movement in the interior increased, and some 
bees came out. The oscillations of the pendulum upon tliis became more 
frequent and intense, and extended to fifteen lines or an inch and a 
quarter from the perpendicular ; but when the paper was removed to a 
greater distance from the aperture, it remained at rest. 

lliiber, at tlie proposal of M. de Saussure, in order to ascertain whether 
artificial ventilators would produce an analogous elFect, got a mechanical 
friend to construct for him a little mill with eighteen sails of tin. He also 
prepared a large cylindrical vase, into which he could, at an aperture in 
the box upon which it was fixed, introduce a lighted taper. In one side 
of this box was another aperture to represent that of a hive, but larger. 
The ventilator was [daced below, and luted at the points of contact ; and 
anemometers were suspended before the aperture. The first experiment 
was the introduction of the taper, without putting the ventilator in motion. 
Though the capacity of the vessel was about cubic inches, the flame 
soon diminished, and went out in about eight minutes, and the anemo- 
meters continued motionless. The same experiment was next re()eated 
with the door shut, with precisely the same result. After the air of the 
vessel had been renewed, the taper was again introduced, ami the venti- 
lator set in mol ion : immediately, as apj)eared by the oscillations of the 
anemometers, two currents of air were established, and the brilliancy of 
the tlame was not diminished during the whole course of the experiment, 
which might Iiave been prolonged for an indefinite time. A thrrnio- 
inetcr placed in the lower part of the apparatus rose to and the 

temperature was evidently still more elevated at the top of the receiver. 

The Creator often has one end in view in the actions of animals (and 
nothing more conspicuously displays the invisible hand that governs the 
universe), while the agents themselves have another. This probably is the 
case in the i)rcsent instance, since we can scarcely suppose that the bees 
beat the air with their wings in order to ventilate the hive, but rather to 
relieve themselves from some disagreeable sensation which opj)rcsses 
tliLMm The following experiincnts prove that one of their objects in this 
action, as it is with ladies when they use their fans, is to cool themselves 
when they suffer from too great heat. When Huber once oj)ened the 
shutter of a glazcil hive, so that the solar rays darted upon the combs 
covered with bees, a humming, the sign of ventilation, soon was heard 
amongst them, while those which were in the shade remained trauquil. 
The bees composing the clusters wliich often are suspended from the hiv('s 
in summer, when they are incomniovlcd by the heat of the sun, fan tliem- 
selve.s with great energy. But if by any means a shadow is cast over any 
portion of the group, the ventilation ceases there, while it continues in the 
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part which feels the heat of the sun. The same cause produces a similar 
efiect u[)on liumble^hees, wasps, aiul lioruets. 

Amounst the bees, l.owever, it is remarkable that ventilation goes on 
even in tlie depth of winter, when it cannot be occasioned by excess of 
heat. This, therefore, can only be regardeil as a secondary cause of tlu^ 
phenomenon. From other experiments, which, having already detained 
you too Jong, I shall not here detail, it ap[)ears that penetrating and 
disagreeable odours produce the same effect.^ J'crha[)s, though Huber does 
not say this, the odour produced by the congregated myriads of the hive 
may be amongst the principal motives tliat impel its iuhabitauts to this 
necessary action. 

Whatever he the proximate cause, it is, I trust, now evident to you that 
the Author of nature, having assigned to these insects a liabitatioii into 
which the air cannot easily penetrate, has gifted them with the means of 
jjrevenling the fatal clfects which would r(;sult from corru[)teil air. An 
indirect etiect of ventilation is the elevated temperature which tliese animals 
maintain, witliout any effort, in their hive : — but upon this 1 shall enlarge 
hereafter 

Ijc.os are extremely neat in their persons and habitations, and remove ull 
nuisances with great assiduity, at least as far as their powers enable them. 
Sometimes slugs or snails will creep into a hive, which with all their 
address they cannot readily expel or carry out. Rut here their instinct is 
at no loss ; for they kill tluan, and afterwards embalm them with propoli.v, 
so as to prevent any oflensive odours from incommoding them. Aji un- 
happy snail, that had travelled up the sides of a glazed hive, and which 
they could not come at with their stings, they fixed, a monument of their 
vengeance and d(!Xterity, by laying this substance all around the month of 
its shell. ^ When they expel their excrements they go apart, that the\ 
may not defile their com[ianion.'> ; and in winter, when prevented bv 
extreme cold, or tlie injudicious practice of wholly closing the door of th.^ 
hive, from going out for this [nirpose, tlicir bodies sometimes become so 
swelled from the accumulation of heces in the intestines, that when at last; 
able to get out they can no longer fly, so that falling to tin; ground in tlm 
attempt, they perish with cold, the sacrifice of personal neatness.'^ W^hen 
a bee is disclosed from the piijia and has left its cell, a worker conies, and 
taking out its envelop carries it from the hive ; another removes the exuvi;e 
of the larva; and a third any filth or ordure that may remain, or any pieces 
of wax that may have fallen in when the nascent imago broke from its con- 
finement. Rut they never attempt to remove the internal lining of sdk 
that covers the walls, spun by the larva previous to its metamorphosis ; 
because, instead of being a nuisance, it renders the cell more solid.* 

Having now described to you the usual employments of my little la* 
vourites both within doors and without, I shall next enlarge a little upon 
their language, memory, tempers, manners, and some other parts of their 
history. 

“Rrntes’* (it is the remark of Mr. Knight) “ have language to express 
sentiments of love, of fear, of anger; but they seeiu unable to transmit 
any impression they have received from external objects. Rut the language 


1 Huber, ii. 339. 

® Rouner On BeCi . 102. 


2 Reauni. v. 442. 
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of bees is more extensive ; if not a language of ideas, it is something very 
similar.” ^ You have seen above that the organ of the language of ants is 
their antenna*. Huber has proved satisfactorily that these parts have the 
same use vvitli the bees. He wished to ascertain wliether, when they had 
lost a (jueen (intelligence which traverses a whole hive in about an hour), 
they discovered the sad event by their smell, their touch, or any unknown 
cause. He first divided a hive’ by a grate, which kept the two [)orti()ns 
about three or four lines apart ; so that they could not come at each other 
though scent would pass. In that part in which there was no (jiiecn, the 
bees were soon in groat agitation ; and as they did not discover lier where 
she w as confined, in a short time tlicy began to construct royal cells, which 
quieted them. He next separated them by a partition through which they 
coiihl pass their antennae, hut not their heads. In this case the bees all 
remained tramjuil, neither intermitting the care of the hrooil, nor abandoning 
their other employments ; nor did they begin any royal cell. Tiie means 
they used to assure thcin.sclvcs that tlieir queen was in their vicinitv, and 
to communicate with her, was to pass their antennm tlirough the openings 
of the grate. An infinite number of these organs might l)e seen at once, 
as it were iiupiiring in all directions ; and the queen was observed answering 
these anxious inquiries of her subjects in the most marked manner ; for 
she was always fastened by lier feet to the grate, crossing her antennaj 
with those of the inquirers. Various other experiments, which arc too 
long to relate, prove the importance of these organs as the instruments of 
communicating witii each other, as well as to direct the bee in all its pro- 
ceedings.^ Besides their antcumv, the bees also cause themselves to he 
understood f)y certain sounds, not indeed produced by the mouth, but by 
other parts of their body : — but upon this subject I shall have occasion to 
enlarge hereafter. 

Thai bees can remember agreeable sensations at least, is evident from the 
following anecdote related l)y Huber. — One axitimm some honey was 
placed upon a window — the bce.s attended it in crowds. The honey was 
taken away, and the window closed with a sliutter all the winter. In the 
spring, V hen it was reo[)ened, tlie bees returned, though no fre.sli honey 
had been jxlaced there.^ 

From tlie earliest times our little citizens of the hive have had the eha- 
rarter of being an irritable race. Their anger is w'ithout bounds. sa}s 
Virgil ; ami if they are molested, this character is no exaggeration. Some 
imlividuals, however, they will sutler to go near their hives, and to do 
almost anything ; and there are others to whom they seem to take such 
an antipathy, that they will attack them unprovoked. A great deal vvill 
prol^ahly depend upon this — whether any thing has happened to put them 
oul^ of liumonr. The bees do not usually attack me ; hut I reinemher one 
(lay last year, when the asparagus was in blossom, which a large number 
were attending, I happened to go between my asparagus beds ; which dis- 
composed them so iiiiich, that I Wii> obliged to retreat with hasty steeps, 
and some of them flew after me : I escaped, however iinstung. Thorlev 
relates an anecdote of a gentlen)an, who, desirous of securing a swarm of 
bees that had settled in a hollow tree, rashly undertook to dislodge them. 
He succeeded ; but though he had used the precaution of securing Ins head 


1 In Phlhs. Trans. 1807, 
^ Huber, ii. 107. 
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and hands, he was so stung by the furious animals that a yiolcnt fever 
was the consequence, and his recovery was for sonic time doubtful. The 
strength of his constitution at length prevailed; and tlie hole of the tree 
being stopped, the survivors of the battle settled upon a branch, were 
hived, and became the dear-bought property of their conqueror.^ 

In Mungo Park’s last mission to Africa, he was much annoyed by the attack 
of bees, probably of. the same tribe with our hivc-bce. Ilis people, in 
search of honey, disturbed a large colony of them. The bees sallied forth 
by myriads, and attacking men and beasts indiscriminately, put them all to 
the rout. One horse and six asses were either killed or missing in conse- 
quence of their attack ; and for half an hour the bees seemed to have com- 
pletely put an end to their journey. Isaaco u[)on another occasion lost 
one of his asses, and one of his men was almost killed, by them.*'^ 

Bees, however, if they are not molested, arc not usually ill-tempered : if 
you make a captive of their queen, they will cluster u[)on your head, or 
any other part of your body, ami never attempt to sting you. I rcMnember, 
when a boy, seeing the celebrated Wildman exhibit many feats of this 
kind, to the great astonishment and apprehension of the uninformed spec- 
tators. The writer lately quoted (Thorley) was assisted once by his 
maid-servant to hive a swarm. Being rather afraid, she put a linen cloth 
as a defence over her head and sbonlders. When the bees were shaken 
from the tree on which they had alighted, the queen probably settled upon 
this cloth ; for the whole swarm covered it, and then getting under it, 
spread tliemselves over her face, neck, and bosom, so that when the cloth 
was removed she was quite a spectacle. She was with great difficulty 
kept from running off with all the bees upon her ; but at length her master 
(juieted her fears, and began to search for the queen. He succeeded, and 
lioped when he put her into the hive that the bees would follow ; but they 
only seemed to cluster more closely. Upon a sccoml search he found 
another queen (unless the same had escaped and returned), whom seizing 
be placed in the hive. The bees soon missed her, and crowded after her 
into it : so that in tlie S])aceof two or three minutes not one was left upon 
the poor terrified girl. After this escape, she became (jiiitc a heroine, and 
would undertake the most hazardous employments about the hives.^ 

Many means have been had recourse to for the dispersion of mobs and 
the allaying of popular tumults. In St. IV'tersbiirgh (so travellers say) a 
lire-engmc playing upon them does not always cool their clioler ; but were 
a few hives of bees thus employed, their discomfiture would be certain. 
The experiment has been tried. Lesser tells ns, that in lo25, during the 
confusion occasioned by a time of war, a mob of peasants assembling in 
Hohnstein (in Thuringia) attempted to pillage the house of the minister of 
Elende ; who having in vain employed all his eUxjiience to dissuade them 
IVom their design, ordered his domestics to letch his bee-hives, and throw 
them in the middle of this furious mob. The effect was what might he 
expected ; they were immediately pul to flight, and happy if they escaped 
unstung.'* 

The anger of bees is not confined to man ; it is not seldom excited 

1 Thorloy, 10. The Psalmist allndcs to the fury of these creatures, when he says 
of his enemies, “ They compassed me about like bees.” (I^s. cxviiL 12.) 

2 Park’s Last Missiony If/.x 2‘.)7. Cump. Journal, 

3 Thorley, 150. ^ Lesser, 1. ii. 171. 
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against their own species. From what I have said above respecting the 
black bces^ and their fate, it seems not improbable that, when the workers 
become too old to be useful to the community, they are either killed or 
expelled tlie society. Reaumur, who observed that the inhabitants of the 
same hive had often mortal combats, was of opinion that this was their 
object in these battles'”^, which take place, he observes, in fine or warm 
weather. On these occasions the bees arc sometimes so eager, that exa- 
mining them vvith a lens docs not part them : — their whole object is to 
pierce each other with their sting, the stroke of which, if once it penetrates 
to the muscles, is mortal. In these engagements the conqueror is not 
always able to extricate this weapon, and both perish. The duration of 
the conflict is uncertain ; sometimes it lasts an hour, and at others is very 
soon determined : and occasionally it happens that both parties, fatigued 
anil despairing of victory, give u[) the contest and fly away. • 

But the wars of bees are not confined to single combats; general actions 
now and then take place between two swarms. This happens when one 
takes a fancy to a hive that another has preoccupied. In fine warm weather, 
strangers that wish to be received amongst them meet with but an indif- 
ferent welcome, and a bloody battle is the consequence. Reaumur wit- 
nessed one that lasted a whole afternoon, in which many victims fell. In 
this case the battle is still between individuals, who at onetime decide the 
busines.s within the hive, and at another at some distance without. In the 
former case the victorious bee Hies away, bearing her victim under her 
body between her legs, sometimes taking a longer and sometimes a shorter 
flight before she deposits it upon the ground. She then takes her repose 
near the dead body, standing upon her four anterior legs, and rubbing 
the two liiiider ones against each other. If the battle is not concluded 
within the hive, the enemy is carried to a little distance, and then dis- 
patchisl, 

Thi.s strange fury, however, does not always sliow itself on this occa- 
sion ; for now and then some friendly intercourse seems to take place. 
Bees from a hive in Mr. Knight’s garden \isiced those in that of a cottager 
a hundred yards distant, considerably later than their usual time of labour, 
every bee as it arrived appearing to be questioned. On the tenth morn- 
ing, however, the intercourse ceased, ending in a furious battle. On 
anotlur occasion, an intimacy took place between two hives of his own, 
at twice the ilistancc, which ceased on the fifth day. Sometimes he 
observed that this communication terminated in the union of two swarms: as 
ill one instance, where a swarm had taken possession of a hollow tree^, it 
is [irobahlc that the reccjitioii of one swarm by another may depend upon 
their numbers, and the fitness of their station to accommodate them. 
Thoil cy witnessed a battle of more than two days’ continuance, occasioned 
by a strange swarm forcing their way into a hivc.^ Two sw'arms that rise 
at the same time soiuctiiues fight till great numbers have been destroyed, 
or one of the queens slain, when both sides cease all their enmity and 
unite under the survivor.^ 

^ Spo above, p. 3r>9. 2 Ileauin. v. 3G0 — 36.j. 

» jyuVos. Trans, 1807, 234. LOG. 

® Thorlcy, ihid. Comp. INJills On G.3. — The following account of an apiari.an 

battle was copied from the ('tulisle Patriot New'spaper : — On Saturday last, in the 
village of Cargo, ti combat of u truly novel description w’as wdtnc.sscd. A hive of 
bees belonging to a professional gentleman of this city swarmed on Thursday last ; 
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These apiarian battles are often fought in defence of tlie property of the 
hive. Bees that are ill managctl, and not properly fed, instead of collect- 
ing for themselves, will nowand then get a habit of pillaging from their 
more industrious neighbours : these are called by Schirach corsair bees, 
and by English writers robhen. They make their attack chiefly in the 
latter end of Jidy, and during the month of August. At first they act 
with caution, endeavouring to enter by stealth ; and then, emboldened by 
success, come in a body. If one of the queens be killed, the attacked bees 
liiiite with the assailants, take up their abotle with them, and assist in 
plundering their late habitation. ‘ Schirach very gravely recommends it 
to apiarists whose hives are attacked by these tlepredators, to give the 
bees some honey mixed with brandy or wine, to increase and inflame their 
courage, that they may more resolutely defend their property against their 
j)iratical assailants.- It is, however, to he apprehended that this method 
of making them pot-valiant might induce them to attack their neighhours 
as well as to defend themselves. 

8otnctiries combats take place in which three or four bees attack a single 
individual, not with a de>igu to kill, but merely to rob: one seiz(?s it by one 
log, another by another; till perhaps there are two on each side, each 
having hoUl of a leg ; or tlu y bite its head or thorax. Jbit as soon as the 
j)oor ar.imal that is thus lialed about and maltreated uufoUls its tongue, 
one of the assailants goes and sucks it with its own, and is fi)ll()v\ed by the 
re^t, who then let it go. These insects, however, in their ordinary labours 
arc very kind aiul helpful to each other ; 1 have often seen two, at the 
.‘•ame moment, visit the same riower, and very peaceably despoil it of its 
treasures, without any contention for the best share. 

As the poison of bees exhales a penetrating odour, M. Ilnhcr was 
curious to observe the efiect it might [woduce upon ihem. Having ex- 
tracted with pincers the sting of a bee and its a[)pendag(‘s impregnated with 
poison, he [)re.''ented it to some workers, which were settled v» ry tran(|iiilly 
ijcfure the gate of their mansion. Instantaneously the little party was 
alanneil : none, however, took flight ; hut two or three darted upon the 
p()ison(al iiifttrument, and one angrily att;icked the observer. When, how- 
ever, the pois<jn was eo;igulatcd, they were not in the lea.*>t aflbeted by it. 


att- r ^vili«•h tluw in (In; rc^jular w iy, and apix ared to be <loing wvll. 

On th«'. S.iturdiiy al’tta*, a .swarm hct's from m-Ighluniring hive. a|»{u‘an.‘<l to 

be flying ov* r t!j<' gar<lt ii in whi* h tin* biv«? abovo jmmtiom-d was placed, when 
they iiistaJitly darl«.«l down iq)on the hive of tin* new settlers, and comphdcly co- 
vered it : in a littlo time, t!n-y b<'gan to enter the hive, and poured into it in sii' a 
numbers tliat it soon becaim* compliUvlv tilled. A loud humming noise was heaoi, 
and the work of de^trietioii immediately ensued; liu; winged eomhatrmt.s sallied 
forth from the hive, until it became entirely empty; and a furious battle com- 
inenced in “ upper air,” betwe« n the l>»‘.siegers and the besieged. A spectator iii- 
fu’ms us, that tliese intrepid little, warriors w'ere. so numerous, that tlmy literally 
darkened the sky over-head like a tdoud ; meanwhile tin; (lestruetive hattle rag' d 
witli fury on both side-’, and the grouml beneath was covered w ith the wounded and 
the slain ; hundreds of them were Iving dead, or erawding about, <lisabled front 
reaseemling to the scene ot action. 'Vo one party, however, the palm of victory was 
at last awupied; and they settled upon the hraiieli of an ndioining aj>ple.-tree, froiu 
which tiny wu*ie safely placed in the empty hive, which had been the objei i < » 
their valiant c<mtention, -md where tliey now' e<uitimic peacefully and industriously 
employed in adding to storc?s <»f their commonwealth. 

1 Comp. Scliiracli, “19, Mills, 02. Thorley, 100. * 51. 
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A tube impregnated with the odour of poison recently ejected being pre- 
sented to them, affected them in the same manner. ^ This circumstance 
may sometimes occasion battles amongst them that are not otherwise easy 
to be accounted for. 

Anger is no useless or hurtful passion in bees : it is necessary to tliem 
for the preservation of themselves and their j)ropcrty, which, besides tliose 
of their own species, arc exposed to the ravages of numerous enemies. 
Of these I have already enumerated several of the class of insects, and 
also some beasts and birds that havi‘ a taste for bees and their produce. 
The jMcmps apinstrr (which has been taken in Knglarid), the lark amP 
other birds, catch them as they fly. b'ven the frog and the toad are said 
to kill great numbers of bee'<; and many that fall into the water [)rol)ably 
lu'comc the prey of fish. The mouse also, especially the field-mouse, in 
winter often commits great ravages in a hive, if the base and orifices are 
not well secured and sto|)ped.* Thorley once lo^t a stock by mice, which 
made a nest and produced young amongst the combs, ^ The titmouse, ac- 
cording to the same author, will make a noise at the door of the hive, and 
when a bee comes out to sec what is the matter, will seize and devour it. 
lie has known them eat a dozen at a time. The swallow's will assemble 
round the hivt’s and devour them like grains of corn.^ 1 need only mention 
spiders, in whose wt'bs they sometimes meet with their emd ; aiul earwigs 
and ants, which crce[) into the hive and steal the honey. ^ 

U[)()n this sul*Ject of the enemies of bees, I cannot perMiade myself to 
omit the account Mr. White has given of an idiot boy, who from a child 
showed a strong propensity to bees. They were his food, his amusement, 
his sob* object. In the winter he dozed away his time in his father’s 
house, bv the fireside, in a torpid state, seldt)m leaving the chimney 
corner ; but in summer he was all alert aiul in quest of his game. Ilive- 
l)cos, hiiml)!e-bccs, and wasps were his prey, wherever he found them, lie 
had no aj)prchcnsion from their stings, but would seize them with naked 
hands, ami at once disarm them of their weapons, and suck their bodies 
for the sak- of their honey-bags. Sometimes he would fill his bosom 
between his shirt and skin with these animals ; ami sometimes he endea- 
voured to eoufiue them in bottles, lie was very injurious to men that 
kept bees ; for he would glide into their hee-gardeus, and sitting dow n 
before the stools, would rap with his fingers, and so take the bees as they 
came out. He bas even been known to overturn the hives for the sake of 
the houev, of which he was passionately fond. Where metheglin was 
making, he would ling(T round the tubs and vessels, begging a draught of 
what lu‘ called hrc-irinr. As be ran about, be iKseil to make a bumming 
noise ^v’ith his lips resembling the buzzing of bees. This lad was lean and 
sallow, and of a cadaverous eom()lexion ; and except in his favourite 
pursuit, in which he was wonderfully adroit, discovered no mannerof under- 
standing. Had his capacity been betlci, and directed to the same object, 
he had perhaps abated much of our wonder at the feats of a more modern 
e.xliihitor of bees ; and we may justly say of him now, 

• Thau, 

Ilaii thy ]>n aiding star vropitious shone, 

8houldst Wililmau br/’^ 


1 ii. 38(». 

* lieaum. v. 710. 


2 S<*hlra<’h .'>3. 
* Tliorhy, 171. 


^ 170. 

^ White’s Xat. HU!. 3vo. i. 339. 
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The worker bees are annual insects, though the queen will sometimes 
live more than two years; but, as every swarm consists of oltl and young, 
this is no argument for burnijig them. It is a saying of bee-keepers in 
Holland, that the first swallow and the first bee foretel each other.* This 
perhaj^s may be correct there; but with us the appearance of bees con- 
siderably precedes that of the swallow ; for when the early crocuses open, 
if the weather be warm, they may always be found busy in the blossom. 

The time that bees will inhabit the same stations is wonderful. Reau- 
mur mentions a c{)untrynian who preserved bt‘es in the same hive for 
thirty years.- Thorley tells us that a swarm took possession of a spot 
under the leads of tlie study of Ludovicus Vives in Oxford, where thev 
continued a hundred and ten years, from 15*20 to l()3().^ These circum- 
stances have led authors to ascril>e to bees a greater age than they ran 
claim. Thus Moulfet, because he knew a bees* nest which had remained 
thirty years in the same (piarters, concludes that they are very long-lived, 
and very sapiently doubts whether they even tlie of old age at all! * which 
is just c.s wise as if a man should contend, because Lomlon had existed 
Irom before the time of Julius C’lesar, that therefore its inhabitants mn>t 
be immortal. 

IJees are subject to many accidents ; particularly, as I have said above, 
they often fall or are precipitated by the wind into water; and though like 
the cat a bee has not nine lives, nor 

“ Nine times emerging from the crystal Hood, 
bhe nniws to every watery gcxl,” 

yet she will bear submersion nine hours ; and, irex])ose<l to sufficient heuf, 
be reanimated. In this case their proboscis is generally iintulded, ai.vi 
.stretclied to its full length. At the extremity of this, motiofi is first per- 
corved, and then at the end of the legs. After these s\!uptoms appear, 
tiiey soon recover, fold up the tongue, and plume themselves tor flight/ 
Expcrimcntali.st.s may therefore, without danger, submerge a hive of beC’ 
when they want to examine them pariieularly, for they will ail revive upon 
being set to tlie fire. Reaumur says that in winter, during frosts, the lav.s 
remain in a torpid state. He mn.^t mean .severe frost.s ; for llnher relate: 
an in>tance, w hen upon a sudden emergency the bees of one of bis hive> 
set themselves to woik in the middle of Jamiary ; and lie observes tluit 
they are so little torpid in winter, that even when the thermometer abroad 
is below the freezing point, it stands high in [lopulous hives. Swammer- 
dam, and after him ilie two authors Iasi (pioted, found that sometimes, evci 
in the middle of winter, hives have young hruoil iu them, which the hcc^ 
feed and attend to.^" In an in taiice of this kmd, which fell under the cve 
of lluiier, the ihermomeltT stood in the hive at about 92°. In colder cli- 
mates, however, the bees will probably be less active in the winter. Tiny 
are then generally situated between the combs towards their lower part- 

1 Swiunm. Bih. XaL ‘id. llill.i. IGO. 

2 Uffi su/tra, GHo, 5 178. 

J '/ytrah . Ins.2\. ft licaum. v'. 540. 

® .hft.Mry !1, 1818. My w*er« out, and very alert tins day. Tlie tlH'ni'i ' 
inetei sU'fMi .abroad iti f iie diatle at 51.^^. When the sun shone there wa,‘i (iiiit** i 
ched* r of them at tlu- ;:.uuth of the hives, uiid great numbers were buzzing 'abuut 
in th* u r before them. 
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But when the air grows niiltlcr. especially if the rays of the sun fall upon 
the hive and warm it, they awake liom their lethargy, shake their wings, 
and begin to move and recover their activity ; with which their wants re- 
turning, they then feed upon the stock of honey and bee-bread which they 
have in reserve. The lowest cells are first uncovered, and their contents 
consumed ; the highest are reserved to the last. The honey in the lowest 
cells being collected in the autumn, probably will not keep so well as the 
vernal. 

The degree of heat in a hive in winter, as I have just hinted, is great. 
A thermometer near one, in the open air, that stood in January at 
below the freezing point, upon the insertion of the bulb a little way into 
the hive rose to above it ; and could it have been placed between the 
combs, where the bees themselves were agglomerated, tlie merciirv, Reau- 
mur eoujeetures, \v<mld have risen as high as it does abroad in tlie warm 
days in sunuiicr.^ Iliiber says that it stands in fro/>t at 80° and 88° in 
populous hives.* In May, the former author found in a hive in which he 
had lodged a small swarm, that the thermometer indicated a degree of heat 
above that of the hottest days of summer.*'’’ lie observes that their motion, 
and even the agitation of their wings, increases the heat of their atmo- 
sphere. ( Uten, when the squares of glass in a hive aj»pcarcd cold to the 
touch, if either by design or eliaucc ho happened to disturb the bees, and 
the ag^lomerati'd mass in a tumult began to move diH’erent ways, sending 
forth a great bum, in u very short time so considerable an accession of 
beat s. as prodi; 'ed, that when he touched the same sejuares of glass he felt 
them as hot as if they had been held near a fierce fire. By teasing the 
bee tlie beat generated was sometimes so great as to soften very much the 
w a\ of the combs, and even to cause them to fall."* 

The above conclusions, however, of Reanmur and Huber, as to the 
grei'.t temperature of the interior of bee-hives in winter, are contrary to the 
results ol)taincd by George Newjiort, Ivsq., from his minute and very valu- 
able s(‘ries of e.xperiments to determine this point, which will be further 
advertcil to ia directing your attent’on to the hybernation of insects; but 
ibis cxeellent ( omparativc anatomist, of w ho:;, e labours British entomology 
is so justly proud, has not only fully confirmed what these entomologist i 
have ailvaneed as to the extra heat generated by bees in their hives in 
summer, but, after shewing that all insects have a temperature greater 
than that of the surrounding atmosphere, and that this temperature, as in 
vertebrate animals, is intimately de|)eiuicnt on the volume and velocity of 
their circulation, and the quantity and activity of their respiration, has 
provrMl that it is in conse(|iiencc of the greater energy of this last function 
in 'jees ami humble-bees, owing to the siqierior development and capacity 
of their tracheiu and vesicular dilatations, that their power of producing 
licat is so mucli greater than tliat of most other insects If, as happeneil 
to myself a few’ days ago, a wild hce aioulil chance to drop on a newspaper 
you are reading in the open air, and you observe it attentively, you will see 
it pant like a greyboimd after a chase, the alternate ra[iid contraction and 
expansion of its abdominal segnunls corresponding with the numerous 
and rapid acts of respiration which the e.xcrtion of its recent flight has 
caused ; and Mr. Newport found that in the hive-bec, when very mode* 


1 V.071. 

3 Ubi 8upr. 


* i. 3.34. note *. 

* Reauin. v. <17*1 



402 


rERFECT SOCIETIES OF INSECTS. 


rately active, the number of respirations tjid not exceed 40 per minute, 
while, when in violent action or a state of excitement, they were from 1 10 
to 120 per minute. The degree of heat developed by the hive-bee is thus 
always in proportion to the activity of its respiration, which again usually 
depends on the greater or less activity of its motions ; and hence it is in 
summer often Fahr. above that of the atmosphere, and as much or 
more eveii in winter, if the bees be in any way c.xcited.^ 

And now, having detailed to you thus amply the wonderful history ami 
proceedings of the social tribes of the insect world, you will allow, I think, 
that I have reilocmed my pledge, when I tanght you to expect that this 
history would exceed in interest and variety and marvellous results every 
thing that I had before related to you. I trust, moreover, that you will 
scarcely feel disposed to subscribe to that opinion, though it has the sanc- 
tion of some great names, which attributes these almost miraculous in. 
stincts to mere sensation; which tells us that the sensorium of these 
insects is so modelled with respect to the different oj)crations tliat are 
given them in charge, that it is by the attraction of pleasure alone that they 
are determined to the execution of tliein ; arul that, as every circumstance 
relative to the succession of their diHerent labours is preortlaincd, to each 
of them an agreealtk* sensation is affixed by the Ocator ; and that tlms, 
when the bees build their cells ; udieii they sctiulously attend to the young 
brood ; when they collect provisions; — this is the result of no plans, of 
no affection, of no foresiglit; hut that the f»olc determining motive i«> the 
enjoyment of an agreeable sensation attached to each of these operations.^ 
8urt?ly it would he better to resolve all their [n'oceedings at once into a 
direct impulse from the Creator, than to maintain a theory so contrary to 
fact, and which militates against the whole history which M. Huber, who' 
adopts this theory from Bonnet, has so ably given of these creatures. 
That they may cx|)crience agreeable sensations from their various emj»loy- 
ments, nohoily will deny; but that such sensacious instruct them how' to 
perform their several operations, without any plan previously imprcsscil 
upon their sensorium, is contrary both to reason and experience, 'flicy 
have a {dan, it is evident ; and that plan, which {>roves that it is not mere 
sensation, they vary according to circiimstances. As to affection — that 
bees are irritable, and feel the passion of anger, ni) one will deny ; that 
they are also susceptible of fear, is equally evident: and if they feel anger 
and fear, why may they not also feel luve ? Further, if they have recourse 
to precautions for the prevention of any evil that seems to threaten them, 
how^ can we refuse tlicm a degree oi'/orr.sfff/if ^ Must we also resolve all 
their patriotism, and the singidar regard for the welfare of their eommunity 
which seems constantly to actu.Ke them, and the sacrifices, even sometimes 
of themselves, that they make to promote and ensure it, into individual 
self-love ? We would not set them up as rivals to man in intelligence, 
foresight, and the affections ; but they have that degree of each that is 
uecessary for their |mrposes. On account of the difficulties attending all 
theories that give them some dcjjree of these qualities, to resolve all into 
mere sensation is removing one difficulty by a greater- 

1 Newj.ort “On th€ 'J* ipciatare of Insect-V’ in Trans. 1«37, pp. dui). 

Huber, i. lUS. 
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That these creatures from mere selfishness build their combs, replenish 
them with the fruit of their unwearied labours, attend so assiduously to 
the nurture of the young brood, lavish their caresses u[)on their queen, 
prevent all her wants, give a portion of the honey they have collected to 
those that reiflain in the hives, assist each other, defend their common 
(Ki'clling, and are ready to sacrifice themselves for the public good — is an 
anomaly in rcrnni nntiini that ought never to be admitted, unless esta- 
blished by the most irrelragable demonstration ; and I think you will not 
he disposed without full [iroof to yield yourself to a mere theory, so con- 
tradictory of all the facts we know relative to this subject. 

After all, there are mysteries, as to the jirimiim mobile^ amongst these 
social tribes, that with all our boasted reason we cannot fathom ; nor 
develop satisfactorily the motives that urge tliein to fulfil in so remarkable 
though diversified a way their different destinies. One thing is clear to 
demonstration, that by tlicse creatures and their instincts the power, wis- 
dom, and gt)odness of the (htKAT Father of the universe are loudly 
proclaimed; the atheist and infidel confuted; the believer confirmed in 
Ids faith and trust in Providence, which he thus beholds watching, with 
incessant ( nre, over the welfare of the meanest of his creatures ; and from 
which he may conclude that he, the prince of the creation, will never be 
overlooked or forsaken : and from them what Icssons may be learncil of 
patriotism and self-devotion to the public good; of loyalty; of prudence, 
temperance, diligence, aiul self-denial. But it is time at length to put an 
end to this long disquisition. 

I am, lie. 


x> i> 2 
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LETTER XXL 

MEANS BY WHICH INSECTS DEFEND THEMSELVES. 


When a country is particularly open to attack, or surrounded by niunerous 
enemies, ^ ho from cupidity or hostile feelings are disposed to annoy it, we 
are usually led to inquire what are its means oi' dtj'cnrr? whether natural, 
or arisinjx from the number, couraue, or skill of its inhabitants. The insect 
tribes constitute such a nation; with them infinite hosts of enemies wa::e 
continual war, many of wliom derive the whole of their suhsi^temee from 
them ; and antonust their own tribes there are numerous civil broil';, tiie 
strong often preying upon the weak, and the cunning upon the sim|)le : s » 
that unless a watchful l^rovidence (which cares for all its creaturevs, even 
the most insignificant) had supplied them with some mode of resistance or 
escape, this innumerable race must soon i>e extirpated. That sueb is (! e 
Ciise, it shall be my etuleavoiir in tliis letter to prove ; in which I shall d •- 
tail to you some of the most remarkable rneaiis of defence with which they 
are provided. For the sake of distinctness I shall consiilcr these under 
two separate heads, into which, imlecd, they naturally divide themselves : — 
Pasiiin means of defence, such as are inde[)emlent of any efforts of i; '* 
insect; and rtr/h’c means of defence, such as re>ult from certain ctlorts «:f 
the insect, in the emj)loyment of those instincts and instruments w!tli 
which lVt)vidonce has furnished it for this purpose. 

I. The [)rineipal pm/rc means of defence with which insecls are provid ‘d 
arc derived from their colour ami form, by which tluw cither d('ceive, daz- 
zle, alarm, or annoy tluMr enemies; or 1‘roni ihcir suh-tance, involunta! y 
secretions, vita ity, and numbers. 

They often dt'ccivc them by imitating various substances, ^onttgimes 
they so exactly resemble the soil wbicdi they iiib.vbit, that it must be a 
practised e\e which can distinguish them from it. Tims, one of our 
scarcCNt Hritish weevils {Clcouns by its gray colour, sjmtted 

with hlack, so closely imitates the soil, consisting of white sand mixcsl 
with hlack earlli, on w hich I liave always found it, that its chance ol’escaj c, 
even tiiongh it he hunted for by the lyncean eye of an entoinoloj:ist, is not 
small. Another insect of the same tribe {T/.idarfr.s srahrlcidt/.s), of wdiich 
I have observed several sjiceier of gn»und-heetle.s ( Nc.) make 
great havoc, abounds in pits c)f a loamy soil of the same colour precisely 
with itself; a circuujstance that doubtless occasions many to (scape from 
their pitiless foes. Several o^her weevils, for instance Chlorima mvea an 1 
crctarca, resemble chalk, and perhaps inhabit a chalky or w hite f^oil. Huf 
the most surprising instam e of this adaptation of the colour of an insect tu 
that <*f the soil where it n'sid(*s, is found in some of the Afanlk tribe .sej;!- 
rated by M Lefehvre under th»* gciienc name of Krcmifipkila^ of which !u? 
has given so interesting an ;iccouiit. These insects (vvhi( h he met with in 
the nymph state only, ii. the very midst of the African descM t, leading to 
the Oasis of Bahryah, about four days’ jouriujy from the Nile, where he 
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conlil not discover the sUshtest trace of any other insect or substance on 
which it could by possibility feed, but apparently passing a life of absolute 
solitude in the midst of these burning sands) had the most perfect identity 
of colour with that of the soil on which they were found, being brown where 
the soil was brown, and at not above a hundred paces distant of a silvery 
whjte, when found amongst the white particles of broken shells or calca- 
r(M)us rocks of a sintilar dazzling colour. That it was the same species 
which exhibited this change of' colour, M. Lefebvrc did not doubt, nor 
tliat the object was its protection from its enemies, which it was so well 
c alculated to effect that he could scarcely detect it by the closest inspec- 
tion ; but he confesses himself unable to explain whether the different 
coloured Kreminphihe were confined to the soils of the same tints re- 
sjaectivcly, or, as in the; case of the birds and quadrupeds which become 
white in w inter in the Polar regions, they have the faculty of clianging their 
colour as they change their ahodc.^ 

Many insects, also, are like pebbles and stones, both rough and polished, 
and of various colours ; but since this resemblance sometimes results from 
rlicir attitude"^, I shall enlarge upon it under my second head: whether, 
Iiow’cver, it be merely passive, or combined with action, we may safely re- 
gard it as given to enable them to elude the vigilance of their enemies. 

A numerous host of our little animals escape from birds and other as- 
sailants by imitating the colour t)f the [)lants, or parts of tbiem, which they 
inhal'lt; or tin- tw'igs of shrubs or trees, their foliage, flowers, and fruit. 
Many of the mottled moths, which take their station of diurnal repose on 
tlie north side (»f tin* trunks of trees, are with difficulty distinguished from 
the gray and green lichens that cover them. Of this kind are Alistlia apvi^ 
Inn :'ud Acrottijeld Psi. The caterpillar of BrpophUa Ah^cp^ when it feeds 
on the yellow' Lirheu junipenmia^h ahvays yellow ; hut when upon the 
gray L'uhcn aaxdtiHs its hue becomes gray.^ This change is jirohahly pro- 
diiK. d by tlu' colotir of its food. Jjcpfoccrus afrafuSy a kind of May-fly, 
fVe(juent> the olack flower-spikes of the common seilge (^Canw riparia), 
whi( h fringes the hanks of our rivers. I have often been unable to dis- 
tinguish it from them, and the birds probably often make the same mistake 
and [juss it by. A jnnqiing hug, very similar to one figured by Schellen- 
berg also mneh resembles the lichens of the oak on which I look it. 

Tin* sjiectre tribe go still further iii this mimicry, representing 

a small branch witli its spray. I have one from Brazil eight inches long, 
that, unless it was seen to move, could scarcely he conceived to be any 
thing else ; the legs, as well as the bead, having their little snags and 
kiuAis, so that no imitation can be more accurate. Perhaps this may he 
the sficcics mentioned by Molina \ which the natives of Chili call “ Tiie 
Devifs llorse.’^^ 

Other insects, of various tribes, u present the leaves of plants, living, 
decaying, and dead ; some in their colour, and some both in their colour 
and shape. The caterpillar of a moth {lladcna that feeds upon 

the privet is so exactly of the coUair of the underside of the leaf, uj>on 

* Ann. Soc. Knt. de FratH Cf iv. *155. 

^ Kabr. kor/c.sww^<*n, 3‘Ji. ^ Chnic. Ifeh'vt.t. u\. i\ o. 

Hist, of Cltili^ i. 172. 

Since the lirst edition of tt\is x*olinn<’ was printed, a lady from the West Indies, 
looking at. my cabinet, upon Voing shov.’ri this insect, ext 'aimed, “Oh, that is 'I'he 
JhvWs Horse ! ’* 
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which it usually sits in the day-tiine, that you may have the leaf in your 
haml and yet not discover it.^ — The tribe of grass-hoppers called LocmUc 
by Fahricius» though the true Loeuxt does not belong to it, in the veining, 
colour, and texture of their elytra, resemble green leaves.*’ — I’he tribe of 
Phasmina — named praying-insects and spectres — also of^the Orthoplcm 
oriler, often exhibit tlie same peculiarity. — Others of them, by the spots and 
mixtures of colour observable in these organs, rej)rcsent leaves that are 
decaying in various degrees. — Those of several species of Maiitkhc like- 
wise imitate dry leaves, and so exactly, by tlieir opacity, colour, rigidity, 
ami veins, that, were no other part of the animal visible even alter a close 
examination, it woukl be generally afRrmed to be nothing but a dry leaf. 
Of this nature is the PhyUium .yicci/iVnon, and two or three Brazilian species 
in my cabinet, that seem undescrihed, which I wJU show you when you 
give me an opportunity. But these imitations of dry leaves are iu)t con- 
tined to the OrMr»yj/c;v/ order solely. Amongst the Ilnniptcra, the Phijlh.- 
morpl.a prradoxa. a kind of bug, surprised tSparnnau not a little. lie was 
siieltcring himself from the mid-day siui when the air was so still and cairn 
as scarcely to shake an aspen leaf, and saw with wonder what he mistook 
for a little withered, pale, crumpled leaf, eaten us it were l)\' caterpillars, 
diittcring from the tree. The sight appeared to him so very extraordinary, 
that he left his ()lace of shelter to contemplate it more nearly ; and could 
scarcely believe bis eyes, when he beheld a living insect, in shape ami 
colour resembling a fragment of a withered leaf with the edges turned up 
and eaten away as it were by caterpillars, and at the same time all over 
hesLt with prickles.^ — A British insect, one of our largest moths { (iaHtrO’- 
parhn fpicrnfi lkt)^ ( ailed by collectors the Lappet juoiht affords an example 
Irom the Lt/>i(loptrr(i order of the imitation in (jiiestiou, its wings repre- 
senting, both in shape and colour, an arid brown leaf. Some hugs, belong- 
ing to the genus Dictyonota of Mr. (’iirtis'*, sitniilate portions of leaves in 
a still further state of deeiiy, when the veins only are left ; for, the thorax 
and elytra of these insects being reticulated, with the little areas or meshes 
of the net-work transparent, this eirciiinstance gives them exactly the a{)* 
pearance of small fragments of skeletons of leavt‘s. 

But you have [probably heard of most of these specit s of imitation : I 
hope, therefore, you will give credit to the two instunecs to wdiieh I shall 
next call your attention, of insects that eveii mimic fh)\vcrs and Iruit. M'ith 
respect to the former, I recollect to have seen, in a collection made by Mr. 
Mason at the Cape ol (iood I lope, a species of tin* orthopt(‘rous genu-' 
Pneumora^ the ehtra of which were of a ro>e or pink colour, which shroiul- 
ing its vesiculo.se abdomen, gave it much the appc*arance of a fine Gow er. - 
A most beautiful and brilliant beetle, of the genus ), 

found by Captain Hancock in Brazil, by the ine(|ualities of its rnby-coloni ivl 
surface, strikingly resembles some kinds of fruit. — And to make the seric'' 
ot imitations complete, a mifuite black beetle, with ridges upon its elytui 
{Onifa/philin suluUna wlmii lying without motion, is very like the seid 
of an umbelliferous plant. The dog-tick is not unlike a small bean ; wlhCi 

t Bf Jilini, Inftecien Kahnrkr^ ii. 

3 Ih a 'c w'(; have Ixtcuif i , Itr’foiio^ laurifoHa^ camelVfolia^ myrtifoliat salrijoli'-, 
tSic., whi in I l)clievc, all i, -ong to a genus 1 have named rkrophylla, 

^ I'oyaai, tkc. ii. Ih. Arc. Knt. Plate 11. 

'* Brit. Ent. t. 154. ^ Uiiv. Kmvmolog. i. no. 8. 17. 
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resemblance has caused a bean, commonly cultivated as food for horses, 
to be called the iick^bcan. The Palma Christi, also, had probal)ly the 
name of Ricinus t;iven to it from the similitude of its seed to a tick. 

Another tribe of these little animals, before alluded to, is secured from 
harm by a different kind of imitation, and affords a beautiful instance o!‘ 
the wisdom of Providence in adapfing means to their end. Jiome singular 
larvai, with a radiated anus\ live in the nests of humble-bees, and are the 
offspring of a particular genus of flies (fW/mc/A/), many of the species of 
which strikingly resemhle those bees in shape, clothing, and colour. Thus 
has the Author of nature provided that they may enter these nests and 
dej)osit their eggs undiscovered. 

Did these intruders venture themselves amongst the humble-bees iu a 
less kindred form, their lives would probably pay the forfeit of their pre- 
sumption. ISIr. Sheppard once found one ot these larv.ne in the nest of 
Bombm" Ra'wlluSy hut wc could not ascertain what the fly was. Perhaps 
it might be Volucella hombylanHy which resembles those humble-bees that 
have a red anus.^ In like manner Mr. W. S. MacLeay informs us 
that he Ik.s discovered that the Iarv:e of those tropical liomhi/lti which 
have such a bcc-like furm live on the larvae of the bees they so strikingly 
represent ; and be suggests tiiat probably the object of nature in giving 
sucli an ant-like form to the singular spider described by him under the 
name of jMi/nuarachnv 7 )ieIanocej)/iala is to deceive the ants on which they 
prey, ’ 

’’I'lic brilliant colours iu which many insects are arrayeil may decorate 
them with some other view than tliat of mere ornament. Tlicy imy flazzl,. 
their enemies. The radiant blue of the upper surface of the wings of a 
giant Imtterfly, abundant in IkmW (Morpbo Mowfauji), which from its 
size would be a ready prey for any insectivorous birds, by its splendour 
(which 1 am told, when the insect is flying in the sunshine, is inconceiv- 
ably bright) may produce an cflbct upon the siglit of such birds, that may 
give it no small chance of escape. Latrciilc has a similar conjecture with 
respect to the golden wasps {Cbn/sis L.). These animals lay their eggs iu 
the nests of such Ili/mmop/cra, wasps, hce-wasps {Rovhex), and bees, as 
arc rciioubtahlc for their slings ; and therefore have the utmost occasion 
for prr)tectiou against these murderous weapons. Amongst other 'defences 
the golden wasps are adorned with the most brilliant colours, which, by 
tluir radiance, e>pccially in the sunny situations frequented by these insects, 
may dazzle the eyes of their enemies, and enable them to effect unhurt the 
purpose for which they were created.^ 

Tile frightful aspect of certain insects is another passive means of de- 
fence by which they .sometimes strike behoUlers, especially children, often 
great insect tonnenlors, with alarm^ and so escajie. The terrific and pre- 
tended jaws of the stag-beetle (Lu. >nus Cirvun) in Europe, and of the 

' I.alreillo, Gen. Crust, et Ins. iv. 

Apis. * *. c. '2. K. 

Dr. I'leining, ho\vcv«'r (/« Uteris)y <l<>ul)ts whether the reason here assigned is 
the cause of the lescinblanrc l)ctwceii liie anil Volucella; he thinks if a hoc 

knows a stranger of its own .s, . varies, u co'iKl not be deceived by a tly in the disguise 
of a bee. Hut the fact that these insects lay their eggs in their nests, and that tliey 
resemble humble-bees, seems to justify the conclusion diawii in the text. They 
must get in often undiscovereii. 

* Ann. Nat. Hist. ii. 1‘2. ^ Lalreille, Annul, du JMus. 1810. o, 

1 ) D 4 
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stag-horn capricorn beetle (Prhmvs CWrirornis) in America, may save them 
from the cruel fate of the poor cockchafer^ whose gyrations ami motions, 
when transfixed by a pin, too often form the ainiiseincnt of ill-disciplined 
children. The threatening horns also, prominent eyes, or black and dis- 
mal hue of many other Co/coptrra l)clonging to Linne’s genera Srarahevus'^ 
Cic'indcia, and Carahita, may [)ro(luce the same effect. 

But the most striking instances of armour are to be found amongst the 
homopterons Ilnniptcm. In some of these, the horns that rise from the 
thorax are so singular and monstrous, that nothing parallel to them can lie 
foinul in nature. Of this kind is the Cicada xpinosa Stoll the Ccnlroius 
clavalus and more particularly the Ccntroiua ^/o/ndaris >o remarkalile for 
the extraordinary apparatus of halls and spines, which it. appears to carry 
erect, like a standard, over its head. What is the precise use of all the 
varieties of armour with w'hicli these little creatures arc liirnishcd it is mx 
easy to say, but they may probably defend them from the attack of some 
enemies. 

Under this head I may mention the long liairs, stiff hrisflc^^, sharp 
.‘'pincs, and hard tuhercidar prominences with whicli many caterpillars arc 
< lothcd, hristlcd, and studded. That these are means (»f derence is ren- 
dered more probable l)v the fact that, in several instances, the animals so 
distinguished at their last moult, previous to their aSs''Um!ng tin* pupa (in 
which state they are protected by otluT contrivances), appear with a 
smooth skin, vvitliont any of the tnbereie<, hairs, or spines I'or wldt h thiy 
were before rcmark«iblo,'' Woiulenul are the varictit*H of this kind whiclj 
insects exhibit : — but I shall only liere select a few facts more particularly 
connected vvitii my present subject. The caterpillar of the gri-at tiger- 
moth { Vluprcpin Cnjn)^ which is iH^ct with long dense hairs, when rolleii 
up — an attitude it usually assumes if abirmed — cannot then l>e taken 
without great difTiculty, ^lipping rcpeaietlly from the pressure of tiic 
fingers. If its hairs (lo not render it distasteful, this may olum lit* the 
means of its (.-scape from the birds. That little destructive beetle Anihrenns 
which so annoys the entomol»>gi',i, if it gets into his cahim ts, 
when in the larva state being covered with bunches of diva-r^ling liair-, 
glides from l.ctwecn \our fingers as if it were lubricated with od. I'iie 
two tufts of hairs near the tail of this are most eNri<»iis in their struetui’i'. 
being jointed through their whole lenirth, and terminating in a sharp 
halbeni-''haped poiiit.^ I have a small lepi(!o[}t(Tons caterpillar Iroia 
Brazil, the upper side of which is thickly beset with strong, sharp, branch- 
ing spinc<, which would enter into the finger, and would pruliabiy render 
it a painful morsel to any minor enemy. 

The flowers of aniummirv h, means of their hairs, with whii h the inotn 
of the fir, and the procession-moth, before noticed, are gifted, are doubtless 

1 (Jnp would aliTitut wish tl»at tiu* saino supfT.stition pr^n’aib*.l here "due li 
Sparrrnau ob''»>rvf.s is rtinmn/a in S\ with t to anini il.';. “ Sinipl" 

savo in*. “ bcli**v(* 1 l:ut their sins will be forgivt-n if lluy m.‘1 a cocUrhal' : 
on it •; logs/’ — Coyatjef i. 

^ Cicalt's, f. 85. 

^ Ibid. f. 1 Coqueberr, IHust. Ic. ii. f, xxviii. f. .5. 

^ Stf/'l, <'i(jide»y f. 163. ; (xnp. I’alius, SpiciL Xatjl. t. i. f. 12. 

* Ueaum. v. it J. 

® This vv\<s first pointe'i ' nt. to me by Mr. Briggs of tin; post-oflicc, who sent inr 
.Ml accurate drawing of the aiiimul and of one of its hairs. I did not ut that tinu- 
CJ?Jcovef that d had been ttgured by Be Geer, iv\ t. viii. f. 1. 7. 
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a (lefensive armour to them. ISTa(I;mie Mcrir.n has figured an enormous 
caterpillar of this kind, — which unfortunately she could not trace to the 
perfect insect, — hy the very touch of which her hands, she says, were in- 
iianied, and that the iuHammation was succeeded hy the most excruciating 
pain.' The vesicatory beetles, likewise (^Cantharis I'csicnloria^ S:c.), arc not 
improbably tlefended from their assailants by the remarkable quality, so 
useful to suffering mortals, that distinguishes them. 

Your own observation must have proved to you, that insects often escape 
great perils, from the crush of the foot, or of superincumbent weights, by 
the hardness of the suhstunre tliat covers great numbers of them The 
elytra of many beetles of the genus Histcr are so nearly impenetrable, that 
it is very difiiciilt to mak(‘ a pin pass through them ; and the smaller stag- 
beetle ( />ore?^s pffrrtPr/ipiprdHs) will bear almost any weiglit — the head 
and trunk ftn ining a slight angle with tlie abdomen — which passes over it 
upon the grouuil. Other insects are protected by tiic toughness of 
their skin. A remarkable ir.stauce of this is afforded by the com- 
mon forest-fly {Hipjiohtm'a c(pi}nfi), which, as was before observed, can 
scarcity be killed by the ntmo't pressure of the finger and thumb. 

Tlie invol i^ntari/ arrrt'twna of tliese little beings may also be regarded as 
means of defence whicli cither conceal them from their (‘uemics, make them 
more difficult to be attacked, or render them less palatable. Thus, the 
whitii froiii ofh'u observable n|)on ro.sc-bn^bes, and otlu'r shrubs and 
planfs. ealh d b\ (he vulgar frog-spittle. — but which, if examined, will be 
found to envcloj)'* the larva of a small hemipterous insect {Aphrophom 
from whose anus it exudes, although it is sometimes discovered 
even in this coucealmcnf by tlu* indefatigable wasps, and becomes their 
prey, --seizes to jirotcct the insect, wbicli soon ilies when cxjiosed. not 
only I’rofii the heat of the .sun and from violent rains, but akso to hide it 
from the liirds and its other foes. The cottony secretion that transpires 
thron'.:li the skin of and .^ome species of Cbec?/.s\ and in which 

the eggs (,'t the latter are ollen involved, may jierbaps be of use to them 
in this view ; eitlior concealing them — for they look rather like little 
locks of cotton, or feathers, than anything animated — or rendering them 
distasteful to creatures that would othervvi.se prey upon them. The same 
remark may npply to tlie slimy caterpillars of sonic of the saw-flics (.S'e/cw- 
(Iria CcraA^ Alhnitus Svr(*phul(in<e^ Ac.). Tlie coat of slime of tliC'C ani- 
mals, as Professor Peck observes*^, retains its humidity though exposeil to 
the fiercest sun. llnder tills head I shall also ineiltion the phosphoric in- 
.‘'CctN : .1^. glow-worm (Lautpifn.'i); the lantern-fly (^Ful^nra) ; the lire fly 
[KliUrr) ; and the electric centipede {Gcoj'hihix c/ertrims) ; since the light 
emitted by these animals may defend them from the attack of .some 
enemies. Mr. Sheppard once noticed a Parabus running round the last- 
mentioned insect, when shining, as if aisbing, but afraid to attack it. 

Various insects, doubtless, find the vvonderfid vitafifi/* with which they 

' Insect Surinam, t. a7. Two dilfcrent species of caterpillars apparently nl.Uod 
to this of Madaiiu* jMcrian were in the late Mr. Francillun's cabinet, aiul are now iii 
my possc.s.sion. 

* To tlii.s gomis belongs tlic apple Aj>hi^-, called A. luniffera, 

® Nat. Hist, of the Slug-worm^ 7. 

^ The penetrating genius of Lord Vonilam tbscovered m great degree the causes 
of this vitality. They stirrr,’’ says In*, sp«*aking of invoets, “ a good while alter 
their heads are off, or that lln’y be cut in piet'cs; vvliicli i.s caused al.so for tiiat their 
vital spirits are more ditVusod ihorowout all tluur nart-sand lessc coiiliued to organs 
than ill perfect crcaiuics.” Sglv. Sulmr. tenf. vii. § 01)7. 
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are endowed another means of defence ; at least of obviating the effects of 
an attack. So that, when to all a})pearance they are mortally wounded, 
they recover, and fulfil the end of their creation. Indeed female I.epido- 
ptera^ especially of the larger kinds, will scarcely die, do what you will, till 
they have laid their eggs. Dr. Arnold, a most acute observer, relates to 
Mr. MacLcay, that having pinned Scoba quodrimaviilata^ a hyinenopterous 
insect, down in the same box with many others, amongst which was the 
luiinming-bird liawk-moth ( A/f/crog/own stcUutannn), its proper food; it 
freed itself from the pin that transfixeii it, and, neglecting all the other in- 
sects in the box, attacked the Sphinx, and pulling it to pieces devoured a 
large portion of its alalomcn. 

W'e often wonder how the cheesc-initc {Avarus Siro) is at hand to attack 
a cheese wherever deposited; but when we learn from Leeuwenhoek tirat 
one livetl eleven weeks gninmed on its hack to the point of a needle widi- 
out food, our wonder will be diminished.' Another speeiis of mite 
{Uvopoda vegetans) was observed by De (ieer to live some time in sjiirits 
of w’ine,^ This last circumstance remimls me of an event whicli hefel my- 
self, that I cannot retrain from relating to } on, since it was the cause (;t‘ 
my taking up the [lursuit I am recommending to you. One morning 1 ob- 
served on my study window a little lady-bird yellow with black dots (Cec- 
cinelbi ^’^•pmivta) — “You arc very pretty,” said I to myself, “and! 
should like to have a collection of such creature^.*’ Immediately I seized 
in V prey, and not knowing how' to destroy it, 1 immersed it in geneva. 
After leaving it in this situation a day ami a night, and seeing it without 
motion, I concluded it was dead, and laid it in the sun to dry. It no 
sooner, however, felt the warmth than it began to move, and afterwards flew 
away'. From this time I began to attend to iusf:cts. — 'fhe ehamieleon-Hv 
{Siroh/nuns C/iftfiuc/rou) w'as observeil by JSwaminerdain to riitain its vital 
powers after an iimuersion ctpialiy long in spirits of w ine. (iredart an'inir 
that this tly, on w'hich account it was called ehauucleon, will live nine 
months without food ; a eircumstance, if true, more womhrlul than wh;\t 
1 formerly related to you with respect to one of the aphiilivorous hies. 
— If insects w ill escape unhurt from a hath of alcohol, it may he su[){)<)^ed 
that one of water will he less to be dreaded by them. To this they aiv 
often exposed in rainy weather, when ruts and hollows are fdled with 
water : hut when the water is dried up, it is seldom that any dead car- 
casses of insects are to he seen in them. Mr. Curtis submerged the fragile 
aphides for sixteen hours ; when taken out of the water they iuunedialely 
showed signs of bfe, and out of four three survived the cxpiniment : — an 
immersion of twenty-four lioiirs, however, prove d fatal to them.^ 

The late ingenious, learned, and lamented Dr, Ueeve of Norwich, once 
related to me that he found in a hot fountain on the top of a mountain, 
near Leuk in Valais in Switzerland, in which the thermometer stood at 
transparent larvae, pr< bai)ly of goats, or some such insect. — Lord 
Bute also, in a letter to my late revercil friend, the Rev. William Jones oi 
Nayland, imparts a siimlar observation made by his Lordship at the baths 
of Abano, near the Kiigauian mountains, on the borders of the Paduan 
states. They are strong, sulphureous, boiling .springs, oozing out of a 
rocky eminence in gre .t numbers, and spreading over an acre of tlie toi' 


1 T.f!euw. Fpist. 77., 1CU4. 
3 liib, Nat. ii. c. 3. 


> la- (Jeer, viK 127. 

4 Li fin. 7Vtt»s. vi. 61. 
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of a gentle iiilL In the midst of these boiling springs, within three feet 
of five or six of them, rises a tepid one about blood- warm. But the 
most extraordinary circumstance which he relates is, that not only con- 
fervas were found in the ho'dhin springs, but numbers of small black beetles, 
that died upon being taken out and plunged into cold water.* — And 
onec, having taken in the hot dung of my cucumber-bed a small beetle 
JughniUs)^ I immersed it in boiling water ; and, after keeping it 
submerged a sulfieient time, as I thought, to destroy it, upon taking it out, 
and laying it to dry, it soon began to move and walk. Its native station 
being of so high a temperature. Providence has fitted it for it, by giving it 
extraordinary powers of sustaining heat. Other insects are as remarkable 
for bearing any degree of cold. iSome gnats that De Geer observed, 
survived alter the water in which they were was frozen into a mass of ice: 
and Ueaumur relates many similar instances.* 

The last passive means of defence that 1 mentioned, was the miiUiplica- 
flon of insects. JSoiue species, the Aphides for instance, and the Grass- 
hoppers and Locusts, have such an infinite host of enemies, that w'cre it 
not for their i', umbers the race would soon be annihilated. — But as passive 
means of defence have detained us sulficiently long, it is enough to have 
touched ujioii this head. Let us then now proceed to such as may be 
called active j in w hich the volition of the animal bears some part. 

II, The act'n'i ucans of defence, which tend to secure insects from 
injury or attack, are much more numerous and diversified tl<an the pas- 
sive ; and also more interesting, since they depend, more or less, upon the 
efforts and iiuiustry of these ereatui es themselves. When urged by danger, 
they emleavonr to repel it, either hy havi.ig recourse to certain attitiide.s 
or motions - jiroducing particular noises ; emitting disagreeable scents or 
fluids ; eui[)loying their limbs, or weapons, and valour ; coneealiug them- 
selves in various ways, or by counteracting the designs and attacks of 
their enenji'-s In contrivances that require ingenuity and skill. 

The nUihidcH which insects assume for this purpose are various. Some 
are purely imitative, as in many instances detailed above. I possess a 
diminutive rove-bei:tle {Alvorhnra vomjd'unus K. Ms.), to which luy atten- 
tion was attracteil as a very minute, shining, round black pebble. ThU 
successful imitation was produced by folding its liead unilcr its breast, and 
turning up its abdomen over its elytra; .so that the most piercing aud dis- 
criminating eye would never have vliscovered it to be an in>eet. 1 have 
observed that a carrion beetle {Sdpha i/ioracica) when alarmed has re- 
course to a similar maiaeuvrc. Its orange-coloured thorax, the rest ot' 
the body lieing black, renders it particularly conspicuous. To obviate this 
inconvenience, it turns its head and tail inwards till they are parallel with 
the trunk and abdomen, and gives its Liorax a vertical direction, when it 
rc.seinhles a rough stone. The species of another genus of beetles 
ihidium) will also bend both hcail and thorax under the elytra, and so 
as.sume the appearance of shining globular pebbles. 

Jlelatcd to the defensive attitude of the tw o last-mentioned insects, and 
precisely the same with that of the Armadillo {^Dasppus) amongst qua- 
drupeds, is that of one of the species 'U' woodlouse (Annaddh vn/garis). 

* J. Mason G«) 0 (l’s Annivirsui y urution, delivered JIurch 8. 1S08, icjhrc die Me- 
dical Socktj/ of lAindon, p. 31. 

* De Geer, vi. j comp. 32»h, and Keaum. ii. I ll — 1-17. 
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This insect, when alarmed, rolls itself up into a little ball. In this attitude 
its lei;s and the underside of the body, v\hich arc soft, are entirely coverc<l 
and defended by the bard crust that forms the upper surface of the animal. 
Tlicse balls arc perfectly spherical, black and shining, and belted with 
narrow white bands, so as to resemble beautiful h(*ads ; and conhl they be 
preserved in this form anil strung, would make very ornamental necklaces 
and bracelets. At least so thought Swammerdam’s maid, who, finding a 
number of these insects thus rolled up in her master’s garden, mistaking 
them for beads, employed herself in stringing them on a thread ; v\hen, to 
her great surprise, the poor animals beginning to move and sfniggle lor 
their liberty, crying out and running away in the utmost alarm, she threnv 
down her pri/e.^ The goldcn-w?sp tribe also {Chn/suHda-^^ all of which I 
‘ aspect to be [larasitie insects, roll themselves up, as I have often observed, 
into a little hall when alarmed, and can thus secure them^e^es — tin* 
upper surface of the body being remarkably hard, and impenetrable to 
their weapons — from the stings of those Ht/mcnoplcnt whose nests tluy 
enter with the view of depositing tlieir eggs in their offspring. Latrtille 
noticed this attitude in Pfintoprs ranien, which, he tells us, Bniduw ro- 
dmta pur.'ues, though it attacks no other similar insect, with great fury; 
aiul, seizing it with its Icct, attempts to di^patcli it with its sting, froiii 
which it thus secures itsedf." M. l.cpelleticr de Saint-l'argeau, to whoj^i 
entomology is iiulobtcd for .so many new facts relative to the manners of 
hymenopterous insi^els, has given us a striking account of a contest l>i'- 
tween the art of one of tliestr parasites {llrdifchrutn rrir'nim) and the 
courage of one of tfie mason-hees, in endeavouring to defend its ne>t froai 
its attack. The mason-hee tiad partly finished one of her ('ells, and flown 
away to ecdlect a store of [lollen and lioncy. During her absence t!ii' 
female parasitic Urdi/rhrum^ after baviiig examined this cell by entering it 
bead foremost, came out again, juul walking backwards, bad liegun to 
intr(jducc the posterior part of her hoily into it, [)reparatory to deposit- 
ing an egg, when the niason-hee arriving laden with her polhai paste threw 
herself upon her enemy, w hich, availing herself of tin; means of defeat c 
above adverted to, rolled herself n[) into a eomjKict hall, with notfiing bat 
tile wings (jxposed, and e(|nally invulnerable to the sting or mandibles of 
her assailant. In one [loint, however, oiir little det’ciuler of her doniieiic 
taw that her in>itiions foe was accessible ; ami, accordingly, with lur 
mandibles cut off her four wings, and let her fall to the ground, and flu a 
entering her cell w ith a sort of iiupiii'tnde, deposited her store of food, 
and flew to tlic field.s for a fresh snp|»ly ; Imt .scarcity wa.s slie goru^ helbrc 
x\\c Hrdifrhrum, unrolling herself, and, faithful to her instinct ami her ohje- t. 
though deprived of her wing.s, crept up the wall dire ctly to tlie cell trom 
whence .she had been preeifutated, and (juietly [daetd her (rgg in it 
the side below the level of tin: [)oilcii-()aste, so a.s to prevent the mason-bec 
from seeing it on her return.-^ 

Other insects endeavour to protect themselves from danger by simu- 
lating death. I lie common ,lung-<'hafer ((indruprs wlnn 

touched, or in fear, sets out its legs as stiff’ as if they were made of iron- 
wire — which is their posture w'hen dead — and remaining perfectly 
iuotion!e.ss, thus deceives the rooks which prey upon them, and, like the 

^ ildl’s Swamm. i. 1/t, * Ann, du Mtm, 1810, 6. 

^ Km:ycL Method* x. . Lacordaire, Lit rod, d Clhdvm, ii. 188. 
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ant-lion before celebrated, will eat them only when alive. A different 
attitude is assumed by one of the trec«chafers {HopHa pulveriilentn), pro- 
bably with the same view. It sometimes elevates its posterior legs into 
the air, so as to form a straight vertical line, at right angles with the upper 
surface of its body. — Another genus of insects of the same order, the pill- 
beetles (liip'rlnis\ have recourse to a method the reverse of this. They 
pack their legs, which are short and flat, so close to their body, and lie so 
entirely without motion when alarmed, that they look like a dead body, 
or rather the dung of some small animal. — Amongst the weevil trihe, most 
of the species of (iermar*s genus Cn/ptonpichus^ inciiuling several mcKlem 
genera or suhgenera, when an entomological finger a|)j)roaches them, as I 
have often experienced to my great disappointment, applying their rostrum 
and legs to the underside of their trunk, fall from the station on which you 
h.ope to entrap them to the ground or amongst tlje grass ; where, lying 
without stirring a limb, they are scarcely to be distinguished from the soil 
around them. Thus also, doubtless, they often disap[>oint the birds as 
well as the eutom()l()gist. — A little timber-boring beetle 
tinax\ ami others of the genus have the same faculty), which, when the 
head is withdraw ii somewhat within the thorax, much resembles a monk 
with bis In Oil, has long been famous for a mo‘.t pertinacious simulation of 
death. A'l that has Ix^en related of the heroic constancy of American 
savages, when taken and tortured by tiieir enemies, scarcely comes up to 
tiiat wliieli these little cn atures exhibit. You may maim them. |)ull them 
limb from limb, roast them alive over a slow fire', but you will not gain 
your e:i(I ; not a joint will they move, nor show by the least symptom that 
they suffer pain. Do not think, however, that I ever tried these experi- 
jiients upon them mvself, or that 1 recommend you to do the same. I am 
content to believe the facts that 1 have here stated upon the concurrent 
testimony of respectable witnesses, without feeling any temptation to put 
the constancy of the poor insect again tt> the test. — A similar apathy is 
shown by some species of saw-flies {Scfri/rni)^ which, when alarmed, con- 
ceal tlieir antennm under their body, place their legs close to it, and remain 
without motion even wdieu traiiNfixed h\ a [mi. — 8j)iders also simulate 
deall: l)y folding up their legs, falling from their station, and remaining 
motionless ; and when in tins situation they may be pi(a-eed and torn to 
[deees WMthout their exhibiting the slightest syin[)toin of [}ain.'' 

There is a certain tribe of caterpillars ealleil surveyors that 

will sometimes supj)oit themselves for whole 'hours, by means of their 
posterior legs, solely upon their anal extremity, forming an angle of various 
degrees with the branch on wdiich they are standing, and looking like one 
of its twigs. jManv concurring circumstances promote this ileccj tion. 
The body is ke|)t slitf and immoveable with the separations of the .seg- 
ments scarcely visible ; it terminates in a knob, the legs being ap])lied 
close, so as to resemble the bud at the cud of a twdg; besiiles wbieb ii 
often exhibits intermediate tubercles which increase the resemblance. Its 
colour, too, is usually obscure, and similar to that of the bark of a tree, 
8o that, doubtless, the sparrows and othlT birds are fVetjuently deeeivcii 
by this niaiKKuvre, and thus baulked of their prey. Rb.scrs gardt UvC, 
mistaking one of these caterpillars for a dead twig, started back in grc..t 

^ De Geer, iv. 220. 


Sinclli‘\ Phil, of Nat. Hist i. I hO. 
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iilarm when upon attempting to break it off he found it was a living 
animal.^ 

But insects do not always confine themselves to attitudes by which 
they meditate escape or concealment ; they sometimes, to show their 
courage, put themselves in a posture of defence, and even have in view 
the annoyance as well as the repelling of their foes. The great rove- 
beetle (froc/ms* o/rns) j)rcsents an object sufficiently terrific, when with its 
large jaws expanded, and its abdomen turned over its head, like a scorpion, 
it menaces its enemies, some of wliich this ferocious attitude may deter 
from attacking it. Mr. Binglev informs us that the giant earwig ay 

n-;gr/w/c#7), a rare species that his researches have added to the catalogue ol' 
British insects, turns up over its head, in a similar manner, its abdomen, 
^vllich, being armed at the end with a large forceps, must give it an ap- 
pearance still more alarming.^ 

The caterpillars of some hawk-moths particularly that wliich 

feeds upon the privet, when they repose, holding strongly with their 
prolegs the branch on which they are standing, rear the anterior part of 
their body so as to form nearly a right angle with the posterior; anil in 
this position it will remain perfectly tranquil, — thus eluding the notice of 
its enemies, or alarming them, — perhaps for hours. Bcaiimnr relates that 
a gardener in the employment of the celebrated Jussieu used to be quite dis- 
concerted by the self-sufficient air of these animals, siuing they must he 
very proud, for he had never .seen any other caterpillars hold their head> 
so higli.^ From this attitude, whicii [irccisely resembles that which sculp- 
tors iiave assigned to the fabulous monster called by that name, the term 
Sphinx has been used to designate this genus of insects. — The caterpilhir 
of a moth (Lophopfen/x cameUnn) noticed by the autlior just quoted, 
whenever it rests from feeiling, turns its heail over its back, then becomes 
concave, at the same time elevating its tail, the extremity of which remains 
in a horizontal position, with two .sliort horns like ears behind it. Thus the 
six anterior legs are in the air, and the whole animal looks like a quadrii- 
fied in miniature ; thi! tail being its head — the horns its ears — and the 
reHexed head simulating a tail curled over its back.* In this seem- 
ingly unnatural attitude it will remain without motion for a very Ion: 
time. 

Some lepidopterous larvte, that fix the one half of the body and elevntc 
the other, agitate the elevated part, whether it he the head or the tail, as it 
to strike what disturbs them.^ The giant caterpillar of a large NortI* 
American moth (Ccracawpa regn/is) is armed hehind the head and at tlic 
back of the anterior segments with seven or eight strong curved spines 
from half to three fourths of an inch in length. Mr. Abbot tells us that 
this caterpillar is called in Virginia the hickory-horned devil, and that 
when disturbed it draws up its lurad, shaking or striking it from side to side ; 
which attitude gives it so formidable an as[)ect, that no one, hr affirms, will 
venture to handle it, people in general dreading it as nmcli as a rattle- 
.snake. When, to convinf e tlie Sx’groes that it was harmless, he himseU 
took hold of this animal in their presence, they used to reply that it could 
not sting him, but would them.® The species of a genus of beetles named 

1 i V. 27. 2 Trans, x. 401. 5 Koaum. ii. 

* Kcaurn. ii. 200. t. 20, f. 10, 11. Compare Sepp. IV. t. i. f. ^ ~7. 

* Keaum. i. 100. ® Smith’s AObvt's Ins. of Georgiut ii. 121. 
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Mdlachius entleavour to alarm their enemies and show their rage by puff- 
ing out and inflating four vesicles from the sides of their body, which are of 
a bright red, soft, anil of an irregular shape. When the cause of alarm is 
removed, they are retracted, so that only a small portion of them ap- 
pears.^ 

Insects often endeavour to repel or escape from assailants by their motions, 
Mr. White, .mentioning a wild bee that makes its nest on the summit of 
a remarkable hill near Lewes in Sussex, in the chalky soil, says “ When 
people approach the place these insects begin to be alarmeil, and with a 
sharp and hostile sound dash and strike round the heads and faces of in- 
truders. I liave often been interrupted myself while contemplating the 
grandeur of the scenery around me, and have thought myself in danger of 
being stung.” ^ — The hive-bee will sometimes have recourse to the same 
expedient, when her hive is ap[)roachcd too near, and thus give you notice 
what you may expect if you do not take her warning and retire. — 
Ihiin!)le-l)ccs when distiirhcd, whether out of the nest or in it, assume 
^ome very grotcs(|ue and at the same time threatening attitudes. If you 
put yonr finger to them, they will either successively or simultaneously 
lift up the three legs of one side; turn themselves upon their hack; bend 
up their aim ^ and show their sting accompanied by a drop of poison. Some- 
times they will! even s[)irt out tliat liquor. When in the nest, if it he at- 
tacki'd, they also heat their wings violently and emit a great hiim.^ 

These motions menace vengeance; those of some other insects are 
merely to effect their escape. Thus I have observed that the species of 
the Mav-fly tribe (Trirfioptcra^), when I Iiave attemj)tcd to take them, have 
often glided away from under my hand — without moving their limbs that 
I could discover — in a remarkable manneiv’ M. de Villiers informs us 
that different species of moths of tlie genera Ortfuma and Ccrastk never 
avail tliemselvesof their wings to escape tiic dangers which threaten them ; 
hut if you attempt to seize them immediately let themselves fall to the ground, 
anil then begin running with such rapidity, that it is very difficult to obtain 
[lossession of them.*^ And in like manner various CurcuUonidtc and other cole- 
opterous insects, if they see any one approach, contract their legs, and suffer 
themselves to fall from the leaf or other surface on which they rest, among the 
grass or plants below, and thus escape. To notice the ordinary motions of 
insects, wdiicli are often means by which they avoid danger, w’ould here be 
premature, since they will be fully considered in a subsequent letter. I 
shall, therefore, only mention the zigzag Hight of butterflies and the traverse 
sailingof humble-bees, which certainly render it more difficult for the birds 
to catch them while on the wing. 

Nohes are another means of defence to which insects have occasional 
rccoutse. I have heard the lunar dung-beetle {Copris /«/?«;«), when dis- 
turbed, utter a shrill sound. Ih/nastcs Oromedou^ another of the lamel- 
licorn insects, was observed by Dr. Arnold to make, when alarmed, a kind 
of creaking noise, which it produced oy rubbing its abdomen against its 
elytra, A thirtl of the same tribe (Tmr sabulosus) emits a small sibilant or 
chirping noise, as I once observed when I found several feeding in a ram s 

' Be Geer, iv. 74. * Nat. Hist, ii. 2G8. 

* 1*. Iluber, in Linn. Trans, vi. 219. Kirby, Jlon, Ap. Angl, i. 201. 

* Kirby in Linn. Trans, xi. 87. note 

® Kvidently by the action of the numerous spines on the legs sill directed back- 
wards, just as an ear of barley will mount up the sleeve of a coat. 

Ann. Soc, Ent, de France, xi. bull, xii. 
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horn.^ The “ drowsy hum** of beetles, humble-bees, and other insects ]\\ 
their flight, may tend to preserve them from some of their aerial assailants. 
And the angry chitlings of the inhabitants of the hive, wliicli are very dis- 
tinguishable from their ordinary sounds, may be regarded as warning voices 
to those from w lioin they apprehend evil or an attack. I have before ob- 
served that the death’s-head hawk-moth {^Achenmim AtropoH\ when me- 
naced by the stings of ten thousand bees enraged at her depreciations upon 
tlieir property, possesses the secret to disarm them of their fury. This 
insect, when in fear or danger, is known to produce a sharj), shrill, mourn- 
ful cry, which, with the superstitious, has added to the alarm [)roduced by 
the symbol of death which signalises its thorax. This cry, there is reason 
to believe, alfects anti disarms tlie bees, so as to enable her to proceed i.i 
her spoliations with impunity.* One of these insects being once brouglit 
to a Icarnctl divine, who was also an entomologist, when he was unwell, be 
was so much movetl by its plaintive iu)ise, that, instead of devoting it to 
destruction, he gave the animal its life and liberty. 1 might say more nj)t);i 
this subject t)f defensive noises, l)ut I shall reserve w’hat 1 have further lo 
communicate, to a letter which I purpose devoting to the sounds protluccd 
or emitted hv insects. 

You are ac'(|uaintt*il with the singular property of the skunk {Viverm pa. 
ioriiis L.), wliicli rc[)els its assailants by the fetid vapour that it explotles ; 
but perhaps are not aware that the Creator has eiulowed many iiist c: , 
with the same property, anti for the same purpose, some of whieh exhab 
powerful or disagreeal>le vdours at all times, and from the i:eneral surfac- 
of tiieir body; while they issue frtiin others only through particular organ , 
and w hen they are attaekctl. 

Of the ftjrmer description of ilefcn>ive scents there are numerous Ca- 
ainples, in almost e\ery ortier ; for, next to plants ami vegetable sub- 
stances, insects, of any part of the crcati(»n, aflbrd the grt atesi «iivei>ity of 
odours. In the ('of/opfern t)riier a very common beetle', tlie whiriwig 
(Gpiin/fs 7ia/a/or}f will infect your fingt^r for a long time w ith a disagrct- 
ahle rancid smell ; wiiile two other .specic-s, (r. mhiulua anti ivV/e.sv^x, ur/ 
scentless. Those unclean feeders, the c'arrion beetles ( Stlp/tn L.}, as migbr 
be expcctetl from the; nature of their fboil, are at the .same time very fetid. 
Pliny tells us of a lllatta, which, from hi.s tiescriptiou, is evidently the 
darkling-licetle (/jAz/m zwer/My/gt/), and w hich he recommends as an infallible 
nostrum, when af)p!ietl with t)il extractetl from the cetlar, in othervvi>.e in- 
curable ulcers, tliiit was an ol)ject of general tiisgust on act'ouiU of its ii! 
scent, a character which it still maiutaiiis ^ ; which scent, from Mr.Thwailc' 
investigation of the internal anatomy of this insect, jiroceo'ds from fw * 
.small oblong ve.^it lcs near the aims, the fluid contents of which, when tlivy 
are extracted and dissected under water, ri.se in a buhh'e to the smdu f , 
and there hccoiiiing vapoIl^ed difluse the fetid smell peculiar to tb ‘ 
species. Numbers of the grguud-heetics ( /iWmVzhza), that are found nndii 

1 Xumorous otiK^r hoetk*' laalo* the sarnc kind iif sound, either by the friction ( i 
the he.'id in the imt-Tior prothonuir euvjty, or by rubbing tlu; luirrovvod front »»!’ ih- 
luesothorax against tli". -ades of the ponlerior prolhoravic cavity, or the ahdonu v 
against the elytra. 

8 Iluher appeals fo I '. »;f tfus opinion; he does not, however, lay great ’ > 
upon it. Y'ct there .se^on-. no otlier way of accounting <br the impunity wifli wU:- ‘ 
this animal coimnits i; 'leprcUations. Huber, ii. 29y. 

® Nat, 1. xxi.v. C, 
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stones, and in places that have not a free circulation of air, exhale a most 
disagreeable and penetrating odour, which De (icer observes resembles that 
of rancid butter, and is not soon got rid of. Jt is produced, he says, from 
an unctuous matter that transpires through the body ' ; but I am rather in- 
clined to think it proceeds from the extremity. I have noticed that some 
small beetles of the OmaUum genus, for instance O. rivnlara^ and another 
species that I once found in abundance on the prinirosc(0. Prhnid<E K. 
Ms.), especially the latter, are abominably fetid when taken, and that it re- 
quires more than one washing to free the fingers from it. Every one knows 
that the cock-roach (^Blaita orienffdis), belonging to the Orthoptcra order, 
is not remarkable for a pleasant scent ; but none are more notorious lor 
their bad character in this respect than the bug tribe ( Gcocoma:)^ which 
almost universally exhale an odour that mixes with the scent of cucumbers 
another extremely unfilcasant and annoying. Some, however, arc less dis- 
gusting, particularly /w/gtf’w.v llyoscpamiy which- yields, De Geer found, an 
agreeable odour of thyme.- — Several lepiilopterous larvtc are delended 
by their ill smell ; but I shall only particularisi? the silk-worms, which on 
that account are said to be unwholesome. — Phryganca gramlk^ a kind of 
May-fly, is a inchojdcrous insect that offends the nostrils in tliis way ; but a 
worse i.s < 'hrysopa PerUt^ a golden-eyed and lace- winged fly, of the next 
order, whose beauty is counterbalanced by d strong scent of human ordure 
that proceetls from it. — Numberless llynu noptcm act upon the olfactory 
nervi's by their ill or powerful elHuvia. One of them, an ant {Formica 
De Gcqi\ fadciis Oliv.), has the same smell with the insect last men- 
tioned.^ Our common black ant (F./idiginona), whose curious nests in 
trees liave been before described to you, is an insect of a powerful and 
penetrating scent, which it imparts to every thing with wliich it comes in 
contact ; and Fahricius distinguishes another {F. aiia/is Latr., fivtcnit F.) 
by an epithet (fwtidissima^ which sufTiciently declares its properties. Many 
wild be .‘s are distinguished by their pungent alliaceous smell. 

CraSro U-Jincum^ a vvas|)-like insect, is remarkable Ibr the penetrating and 
spirituous elfluvia of ether tbac it exhales.'* Indeed there is scarcely any 
species in this order that has not a pccidiar scent. — Some ilipterous in- 
sects — though these in general neither offend nor delight us by it — are 
distinguished by their smell. Thus Mesembrina myntucca^ a fly that in its 
grub state lives in cow-dung, savours in this respect, when a denizen of the 
of tile substance in which it fir.st drew breath.^ And another {Sepsm 
cyinpaca) a fragrant odour of beaum.^ — I have not mucli to tell 

you with rcsjicct to apterous insects, except that I id us tcrrvstrk, a com- 
rnou millepede, leaves a strong and disagreeable .-.cent upon the fingers 
when handled.^ Most of the insects I have here cuumcraU d, probably are 
defended from some enemy or injury by the strong vapours that exhale 
from them ; and perhaps some in the list produce it from particular or- 
gans not yet noticed. 

1 shall next beg your attention to those insects that emit their smell from 

' iv. 8G. 

2 I)e Goer, hi. 240. 374. » Ibid. iii. 611. 

^ Kirbv, Mon. Ap. Angl. i. l.V'. notea. 

* De Cieer, vi. JJ i. Meigea, Dipt. v. 12. 

® Do Geer. vi. 135. 33. • 
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7 Ibid. vii. 581. 
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particulm* organs. Of these some are furnished with a kind of scent-vessels 
.which I shall call osmateria ; while in others it issues from the intestines 
at the ordinary passage. In the former instance the organ is usually re- 
tractile within the body, being only exserted when it is used : it is gene- 
rally a bifid vessel, something in the shape of the letter Y. Linne, in his 
generic character of the rove-beetles {Staph tfUnida'), mentions two oblong 
vesicles as proper to this genus. These organs, — which are by no means 
common to the whole genus, even as restricted by late writers, — are its 
osmateria^ and give forth the scent for which some species, particularly 
Ocupus bninnipcs^ remarkable. If you [)ress the abdomen liard, you 
will find that these vesicles are only branches from a common stem ; and 
you may easily ascertain that the smell of this insect, which mixes some- 
thing extremely fetid with a spicy odour, proceeds from their extremity. — 
A similar organ, half an inch in length, and of the same shape, issues from 
the neck of the caterpillar of the swallow-tail-butterfly (Papilio Mu- 
rhaon). When I pressed this caterpillar, says Bonnet, near its anterior 
part, it darted forth its horn as if it meant to [>rick me w ith it, directing it 
towards my fingers ; but it withdrew it as soon as 1 left oft* pressing it. 
This horn smells strongly of fennel, and probably is employed by the insect, 
by means of its powerful scent, to drive aw'ay the flies and ichneumons that 
annoy it. A similar horn is protruded by the slimy larva of P. Anchhes 
and many other as also Parmmius Apollo, Another insect, the larva 

of a species of saw -fly tle.scribed by l)e (teer, is furnished with osmateria, or 
scent-organs, of a dift’creiit kind. They are situated betweem the first five 
pair of intermediate legs, w hich they exceed in size, and are perforated at 
the end like the rose of a watering-pot. If you touch the insect they shoot 
out like the horns of a snail, and emit a most nauseous odour, which re- 
mains long upon the finger; but when the pressure is removed they arc 
withdrawn w ithin the body.^* The grub of the j)oplar-heetle {Chrp$omtl<i 
Popul’i) also is remarkable lor similar organs. On ( aeh of the nine inter- 
mediate dorsal segments of its body is a pair of black, elevated, conical 
tultercles of a hard substance ; from all of these when touched the animui 
emits a small drop of a wdiitc milky fluid, the smell of which, Do Geer ob- 
serves, is almost iusupportalde, being inexpressibly strong and penetrating. 
These dro[)s proceed at the same in.stant from all the eighteen scent-organs; 
which forms a curious .spectacle. The insect, however, does not waste 
this precious fluid : each drop instead of falling, after appearing for a mo- 
ment and dispensing its perfume, is withdrawn again witliin its receptacle, 
till the pressure is repeated, when it re-appears.“ 

1 shall now' introduce you to the true counterparts of the skunk, wdiich 
explode a mo.st fetid vapour from the ordinary passage, and combat their 
enemies with repeated dischargc.s of .smoke and noise. The most famous 
for their ex{)loits in this way are tho^c beetles which on tliis account arc 
distinguished by the name of bombardiers {Brach'mm), The most common 
species {B. trcpilmis), which is found occasionally in many parts ol Britain, 
when pursued by its great enemv, Cah&^jma intpmitor, seems at first to have 
no mode of escape : when suddenly a loud explosion is heard, and a blue 

^ Morian Surhi fvij 17. Jones in Linn.Trans. ii. 61. 

Geer, ii. t. xx xvii. f. 6. 

5 Ibid. V. 201. (Joinpurc Kay’s Letters, 13. 
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smoke, attended by a very disagreeable scent, is seen to proceed from its 
anus, which immediately stops the progress of its assailant : when it has 
recovered from the elfect of it, and the pursuit is renewed, a second dis- 
charge again arrests its course. The bombardier can fire its artillery twenty 
times in succession if necessary, and so gain time to effect its escape ; and 
what is still more remarkable, Mr. Holme found that by pressing the abdo- 
men near the anus, the discharges may be produced after death. In this 
way two specimens which had been dead eighteen hours gave, one fifteen, 
and the other nineteen discharges before being exhausted, and he even 
obtained explosions from some speci»nens which had been dead four days ; 
but most of these, along with the noise, discharged a black grainy fluid 
without smoke.^ Anotlier species (//. dhplosor) makes ex[)losions similar 
to those of JJ, crepifaus : when irritated it can give ten or twelve good dis- 
charges; blit afterwards, instead of smoke, it emits a yellow or brown fluid. 
By bending the joints of its abdomen it can (lircct its smoke to any parti- 
cular point. M. Leon liiifour observes that this smoke has a strong and 
pungent odour, which has a striking analogy with that exhaled by nitric 
acid. It is caustic, reddening white paper, and producing on the skin the 
sensation of burning, and forming red spots, which pass into brown, and 
though witshcd remain several days.’ This burning sensation, M. Lacor- 
daire informs us, when arising from the discharges of the large exotic 
species, is so painful, that he has often been obliged to let those which he 
had taken escape. The same power of emitting explosions, as a means oi' 
defence, is found also in some other coleopterous species, as in tliose of 
th(‘ genus 7V/?/.y.sv/.s, according to M. Paycn, who had an opportunity of 
studying their habits in the isles of Sunda and the Moluccas ^ ; in those? of 
fVv r./;/c;7/.y according to Mr. MacLcay'^; and in tliose of (hccna in a slight 
dcgr< e, accoreling to M. Laeordaire. 

Another expeilient to which insects have recourse, to rid themselves of 
their eiiemics, is the emission of disagrceable,/y///e/.9. These, some discharge 
from tlie mouth ; others from the anus ; others again from the joints of 
the limbs aiu! segments of the body ; and a few from app’'opriate organs. 

^'<)u have doubtle.ss often observed a black beetle crossing [Pathways 
with a slow [)ace, wdiich feeds upon the different sj.eci(?s of bedstraw 
(GV/Z'/oj/), called by some the hloody-nosc beetle (77w(7A //rt' tnuhricoya). 
This insect, when taken, usually ejects from its mouth a clear drop or two 
of red fluid, which will stain paper of an orange colour. The carrion- 
beetles {Silphn and ycc7'ophonis)^ as also the larger Cnrabi, defile us, if 
liaiidlctl n>ughly, with brown fetid saliva. Mr. i?hej)jvard having taken oni' 
of the latter (C, tmlaccLs), applied it in joke to his son’s face, and w as 
sjp*j>rised to hear him immediately cry out as if hurt : repeating the ex- 
periment w'ith aiiotlier of his hoys, lie complained of its making him 
smart : upon this he touched himself with it, and it caused as nuicli [lain 
as if, after shaving, he luui rubbed his face with spirits of wine. This he 
oliservcd was not invariably the case with this beetle, its saliva at other 
times being harmless. Hence lie conjectures that its caustic nature, in the 
in.stancc here recorded, might arise from its food ; wliich he had reason to 

1 Trans. F.nt. Soc. Lnwi, ii. pror. vii. 

2 Ann. dll Mus. xviit, 70. ^ Laeordaire, Jnfrod. a VEntom. ii. 66. 

^ Westwood, Mod. Ctas$\f. oj I i. lot 
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think had at that time been the electric centipede {Gcophilus electricus,) 
Lesser having once touched the anal horn of the caterpillar of some 
sphinx, suddenly turning its head round it vomited upon his hand a quan- 
tity of green viscous and very fetid Huid, which, though he washed it fre- 
<|uently with soap and fumed it with sulphur, infected it for two days.^ 
Taster relates that he saw a spider, when upon being provoked it attempted 
to bite, emit several limes small drops of very clear fluid.® Mr. Briggs 
observeil a caterpillar caught in the web of one of our largest spiilers, by 
means of a fluid which it sent forth, entirely dissolve the great breadth of 
threads with which the latter endeavoured to envelop it, as fast as pro- 
duced, till the spider appeared quite exliausted.® The caterpillars also of 
a particular tribe of saw-flies, remarkable for the beautiful pennated 
anteimm of the males (/Vc/v);/«.y) \ when disturbed, eject a drop of fluid 
from their mouth. Those of one species ifihabiting the fir-tree (/V. Pini) 
are ordinarily stationed on the narrow leaves of that tree — which they 
<levour most voraciously in the manner that we eat radishes — with their 
head tow’ards the point. Sometimes two are engageil ojiposite to each 
other on the same leaf. They collect in groups often of more than a hun- 
«!red, and keep as close to each other as they can. When a branch i?j 
stripped they all move together to another. If one of these caterpillars 
be touched or disturbed, it immediately with a twist lifts the anterior part 
of its body, and emits from its mouth a drop of clear resin, perfectly simi- 
lar both in odour and consistence to that of the fir.^ What is still more 
remarkable, no sooner does a single individual of the group give itself this 
motion, than all the rest, as if they were ii>oved by a spring, instantaneously 
do the same.^" Thus these animals fire a volley, as it were, at their annoy- 
ers, the scent of which is probably sufllcicnt to discomfit any ichneumons, 
flies, or preilaceous beetles that may lie dcMrons of attacking them. 

Amongst those which annoy their enemies by the emission (d fluids from 
their anus are the larger Carabi. These, if roughly handled, will spirt to 
a considerable distance an acrid, caustic, stinking liijnor, which, if it 
touch the eyes or the li[)S, occasions considerable pain." — The rose- 
scented capricorn {Ccrambi/x inuschatM) produced a similar cflect iqion 
Mr. tSheppard by similar means. The fluid in this had a powerful odour 
of mu.>k. — The acid of ants has long been celebrated, and is one of their 
most powerful means of defence. When the species that have no sting 
iriake a w ound with their jaw s, they insinuate into it some t)f this acid, the 
effluvia produced by w'lii< h are so subtile and penetrating, that it is impos- 
sible to bold your lit.*aii near the nest of the hill-ant { Formica rufa), wlien 
the ants are much disturbeil, without being almo>t sulfocated. This odour 
thus proceeding from myriads of ants is jiowerfiil enough, it is said, to kill 


‘ Lesser, 1. i. 284. note 0. 

2 J)e AraneiSf 27. 

This gentleman is of opinion th.it spiders possess the means of ro-dissolving 
til eir webs. He ol)‘«<Tved one, mien its net was broken, rnii np its tliiirad, and 
gathering a ( onsiderahie nia.-^i of the wet) into a ball, suddenly dissolve it. W'itli fluid. 
He also observe.s that, wlien winding up a powerful prey, a spider can form its 
threads into a broad sheet. 

4 ,] urine, IJf/menopt. t. vi. f. 8. 

Be tiee.r, ii.“t)7l. 

^ 1 owe the knowledge i ' this circumstance to Mr. MacLeay. 

7 Be Geer, iv. 8t>. Geoth i. 141. 
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a frog, and is probably the means of securing the nest from the attack of 
many enemies. — Dr, Arnold observed a species of bug {Scutcl/cra) 
abundant upon some polygamous plants which he could not determine, and 
in all their dilferent states. They were attended closely by hosts of ants, 
and when disturbed emitted a very strong smell. One of these insects 
ejected a minute drop of fluid into one of his eyes, which occasioned for 
some hours considerable pain and inflammation. In the evening, however, 
they appeared to subside ; but on the following morning the inflammation 
was renewed, became worse than ever, and lasteil for three days. 

Other insects, when under alarm, discharge a fluid from the joints and 
segments of their body. You have often seen what has been called the 
unctuous or oil beetle (Alc/oc Proscaraba-us), ami I dare sa\', when you 
took it, have observed orange-coloured or dccp-yellow' dro[)s ap[)car at its 
joints. As these insects feetl upon acrid plants, the species of crow’-foot 
or lianunrnlm^ it is probable that this fluid partakes of the n:iture of their 
food, and is very acrimonious — and thus may put to flight its insect 
assailants or the birds, from neither of which it could otherwise escape, 
being a very slow and sluggish' and at the same time very conspiciioiis 
animal. Another beetle {Klcnophorua ro/Zarh) has likewise this faculty. 
— The la»iv -bird, w-e know, has been recommended as a cure for the tooth- 
ache. Tins idea may have taken its rise from a secretion of this kiml 
being noticed upon it. I have observed that one species (Corrh/c//// hipunr- 
tala), when taken, ejects from its joints a yellow fluid, which yields a 
pow erf’ul but not agreeable scent of opium. — Asilua crahrouiforvus^ a dij)- 
tcrou^ Insect, once when I took it emitted a white milky fluid from its 
profxjscis, the joints of tlic legs and abdomen, and the anus. The common 
scorpion-fly (liap/iidia opfiiopsis) likewise, upon the same occasion ejects 
from its proboscis a brown and fetid drop.’ Some insects have peculiar 
organs from w hich their fluids issue, or are ejaculated. Thus the larva,* of 
suvv-flics, when taken into the hand, cover themselves with drops, exuding 
from all parts vif their body, of an un[)lcasant penetrating scent.* That of 
Cimhrx lutcnym the same tribe, from a small bole just abo\e each spiracle, 
syrimres a similar fluid in horizontal jets of the diameter of a thread, some- 
times to the distance of more than a foot.® — The caterpillar of the great 
emperor moth {Snturnia Pavonia major) also spirts out, when the spines 
that cover them are touched, clear lymph from its pierced tuberclc.s.'* — 
Willoughby has remarked a curious circumstance with respect to a w ater 
beetle (Arilias sulcntus) which ought not to he overlooked. A transverse 
line of a pale colour is observable upon the elytra of the male ; w here this 
line terininates certain oblong [lorcs are visible, from which he affirms lu* 
has/)ften seen a milky fluid exuding^; and what may confirm his state- 
ment, 1 have more than once observed such a fluid issue from the male of 
this genus. — The caterpillar of the puss-molh {Ccrura rmula), as well as 
those of several other speci<’s, has a cleft in the neck hetweeu the head and 
the first pair of legs. From this issues, at the will of the animal, a singular 
syringe, laterally bifid; the branches of which are terminated by a nipple 
perforated like the rose of a watering-pot. By means of this organ, wlien 
touched, it w ill syringe a fluid to a eousulerahle distance, which, if it enters 
the eyes, gives them acute, but not tasting pain. The animal when taken 

' De Goer, ii. 731. * Keanuir, v. OC. ’ Dc Goer, ii. 037. 

* Kosel, iv. 1G2. Do Geer, i. ^ Rai, Hist. Ins. 04. ii. 3. 
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from the tree on which it feeds, though supplied with its leaves, loses this 
faculty, with which it is probably endowed to drive off the ichneumons that 
infest it.' — And, to name no more, the great tiger-moth {Euprepia Caja)^ 
when in its last or perfect state, has near its head a remarkable tuft of 
the most brilliant carmine, from amongst the hairs of which, if the thorax be 
touchcti, some minute drops of transparent water issue, doubtless for some 
similar purpose.* 

The next active means of defence with which Creative AVisdom has en- 
doweil these busy tribes, are those limbs or wcnpoiift with wdiich they are 
furnished. The insect lately mentioned, the puss-moth, besides the 
syringes just described, is remarkable for its singular forked tail, entirely dis- 
similar to the anal termination of the abdomen of most other cater[)illars. 
This tail is composed of two long cyliiuirical tubes movalde at their base, 
and beset with a great number of short stiff spines. When the animal 
walks, the two branches of the tail are separatcti from each other, ami at 
every step are lowered so as to touch the plane of position ; hence we may 
conclude that they assist it in this motion, and supply the place of hind 
lci»s. If you touch or otherwise incommode it, Iroin each of the above 
branches there issues a long, cylindrical, slender, llcshy, ami very flexible 
organ of a rose colour, to which the caterpillar can give every imaginahio 
curve or inflection, causing it sometimes to assume even a spiral form. It 
enters the tube, or issues from it, in the same manner as the horns of 
snails or slugs. These tails form a kind of double whip, the tubes repre- 
senting the hamile, and the horns tlie thong or lash with which the animal 
tlrives away the ichneumons and flies that attempt to settle upon it. Touch 
any part of the body, and immciliately one or both the horns will aj^pcar 
and Ijc extended, and the animal will, as it were, lash the spot where it 
feels that you incommode it. De Gccr, from whom this account is taken, 
sa}s tliat this caterpillar will bite very sharply.® — Several larva; of hiittcr- 
liies, distinguished at their head i)va semi-coronet of strong s|->ines, figured 
by Madame .Merian, are armed with singular anal organs ', which may have 
a similar use. Ildsel, when he first saw Ihe cater[)illar of the puss-moth, 
stretched out his hand with great eagerness, so he tells us, to take the 
prize ; but when in addition to its grim attitude he beheld it <lart forth these 
menacing catapults, apjprchcnding tlicy mii»ht be poisonous organs, his 
courage tailed him. At lengtli, w'ithoiit touching the monster, he ventured 
to cut off the twig on which it was, and let it drop into a box!'* The 
caterpillar of the gold-tail moth {Pinthesin clin/snrhrva) has a remarkable 
aperture, which it can open and shut, surrouiuled by a rim on the upper 
part of each segment. This aperture includes a little cavity, from whicli it 
has the jiower of darting forth small flocks of a cottony matter that fills it.*' 
This nianceuvre is probably connected with our [ireseut subject, and em- 
ployed to defend it from its enemies. It also ejects a fluid from its anus. 

There is a moth in New Holland, the larva of wliich annoys its foes 
in a dillcrent way : from eight tubercles in its back it darts forth, when 
alarmed, as many bunches of little stings, by which it inflicts very painful 
and venomous wounds.^ 

' \)(i (ieer, i. 321. 

3 Ibid. i. .‘i22. 

5 1. iv. 122. 

7 Lewin’s rrodromus. 


* Ihitl. i. 208. 

4 Ins. Surinam, t. viii. xxiii. xxxiii. 
® Kcaum. ii, 165. t. vii. f. 4—7. 
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The caterpillar of the moth of the beach {Stanropus Fagi)y called the 
lobster, is distinguished by the uncommon length of its anterior legs. Mr. 
Stephens, an acute entomologist, relates to me that he once saw this 
animal use them to rid itself of a mite that incommoded it. They are pro- 
bably ecjually useful in delivering it from the ichneninon and its other insect 
enemies. l)r., Arnold has made a enrious observation (confirmed by Dr. 
Forsstrdm with respect to others of the genus) on the use of the long pro- 
cesses or tails that distinguish the secondary wings of Theda Jarbaa. 
These processes, he remarks, resemble antennm, and when the butterfly is 
sitting it kee[)s them in constant motion ; so that at first sight it appears to 
have a head at each extremity ; which deception is much increased by a 
spot resembling an eye at the base of the processes. These insects, per- 
haps, thus perplex or alarm their assailants. — Goedart jiretended that the 
anal horn with w hich the caterj)illars of so many hawk-moths (Sphhigdcc) 
are armeil, answ ers the eiul of a sting, instilling a dangerous venom : but 
the observations of moilern entomologists have proved that this is altogether 
fabulous, since the animal has not the power of moving them.' Their use 
is still unknown. 

Wbetlier the long and often threatening horns on the bead, the thorax, 
and even eUtra, with which many insects arc armed, are beneficial to 
them in the view under consideration, is very uncertain. They are fre- 
({uenlly sexual distinctions, and have a reference probably rather to 
sexual purposes and the economy of the animal, than to anything else. 
They may, howa ver, in some instances deter enemies from attacking 
them ; and therefore it was right not to omit them wholly, though 1 shall 
not further enlarge upon them. Their mandibles or up[)er jaws, thongli 
principally intended for mastication, — and in the case oi' tUv Hj/mefiopfera^ 
as insirnments for various economical and mechanical uses, — are often 
cinployeil to annoy their enemies or as.sailants. I once siillereil consider- 
alde pain from the bite of the common w’ater-heetle {Ih/lisrua marginnlis:)^ 
as well as from that ot the great rove-beetle (Goc/mv olens); hut the most 
tremendous aiul effectual weapon with which Insects are armed — though 
this, except in the case of tlie scorpion, is also a sexual instrument, and 
useful to the females in oviposition — is their sting. With this they keep 
not only tlie larger animals, hut even man himself, in aw e and at a distance. 
But on these 1 enlargtal .siitficiently in a former letter.* 

These weapons, fearful as they arc, would be of hut little use to insects 
if they had not courage to employ them : in this i|nality, how'ever, they 
are by no means dc lieienl ; for, liieir diminutive size considered, they are, 
many of* them, the most valiant animals in nature. The giant hulk of an 
cK pliant w<)«dd not deter a hornet, a Ix't*, or even an ant, from attacking 
it, if it wuis provoked. I once observed a small spider w'alking in my 
path. On putting my stick to it, it immediately turned round as if to 
ilcfcnd itself. On the approach of iiu finger, it lifted itself up and stretched 

1 De. Geer, i. 149. 

^ Mr. Macf.eay rcl.atos to nv\ from the communiontions of Mr. K. Forster, the 
following p.irticulars n-specting the history of JliitUld coccinea, wdiich iVoni tlii.s 
account appears to he one the most v douhtahle of stinging instx'ts. The females 
are most plentiful in Maryland in tf.e months of July and .August, hut arc never 
very numerous. Tliey are, very active, iiid liavc been observed to take tlies by 
surprise. A person stung bv one of them lost his senses in live minutes, and was 
so ill for several days that his life wa.s despaired of. 
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out its legs to meet it. — In Ray’s Letters mention is made of a singular 
combat between a spider and a toad fought at Ilutcorne near Sittinghurst* 
in Kent ; but as the particulars and issue of this famous duel are not 
given, I can only mention the circumstance, and conjecture that the 
spider was victorious!* Terrible as is the dragon fly to the insect world 
in general, [)utting to flight and devouring whole hosts of butterflies, May- 
flies, and others of its tribes, it instils no terror into the stout heart of 
the scorpion-fTy {Panorpa counmum)^ though much its inferior in size and 
strength. Lyonnet saw one attack a dragon-fly of ten times its own big- 
ness, bring it to the ground, pierce it repeatedly with its proboscis; and 
had he not by his eagerness parted them, he doubts not it would have 
destroyed this tyrant of the insect creation.^ 

When the death’s head liawk-inotli was introduced by Huber into a 
iicst of humble-bees, they were not affected by it, like the hive-bees, but 
attacked it and drove it out of their nest, and in one instance their stings 
proved fatal to it.”* A black ground-beetle tlevours the eggs of the mole 
cricket, or Gnfllotalpa, To defend them, the i’eniale places herself at the 
entrance of the nest — which is a neatly smoothed and rounded ehamber 
protected by labyrinths, ditches, and ramparts — and whenever the beetle 
attem[)t.s to seize its prey, she catches it and bites it asunder.^ 

I know nothing more astonisliing than the wouderful muscular strength 
of insects, which, in proportion to their size, exeeetls that of any other 
class of animals, and is likewise to be reckoned amongst their means of 
defence. Take one of the common chafers or dung-beetles (^Gcotriipes 
.sUrcoiv/riujiy or Copris lunam) into your hand, and observe how he makes 
his way in spite of your utmost pressure ; and read the accounts which 
authors have left us of the very great weitrhts that a flea will easily move, 
as if a single man should draw a waggon with forty or fifty luimlrcd weight 
of hay: — but upon this I shall touch hereafter, and therefore only hint at 
it now. 

We are next to consider the modes of conccnlmnit to which inserts have 
recourse in order to esca()e the observation of their enemies. One is hv 
covering themselves with various substances. Of this description is a littl<‘ 
water-beetle (Php/wrus arjiintictts) which is always found covered with mud, 
and so when feeding at the bottom of a pool or pond can scarcely b<' 
distinguished, by the predaceous afjiiatic insects from the st)il on which 
it rests. Another very minute insect of the same order (^Liuniws (cnetts) 
that is found in rivulets under stones and tlie like, sennetimes conceals its 
elytra with a thick coatiiig (d' sand, that becomes nearly as liarJ as stone. 
I never met with these animals so circumstanced hut once ; then, however, 
there were several which ha^l thus defended tlicmselves, and I can now 
sliow you a specimen. — A species of a minute coleopterous genus ffiVe- 
runsm areniferus^), which lives in w'et spots where the toad-rush {Juncua 

1 Iledcorne near Sittingbourne. * Dr. Long in Kay's Letters^ 370. 

5 Lesser, 1. i. ‘JOH. Note t. 

^ Huber, ^Souv. Ohs. ii. oOl. 

s Dingley, Animal. iii. Ist Ed. 247. White, Nat. Hist, ii. 82. 

III former editi<m3 ot tlii- work thi.** insert was stated to be .synonymous witii 
yVoj* duhius of Panzer, which it much resenible.s, except in the .sculpture of tli< 
yaotlior.'ix {Fn, Jhh. Germ hiit. Ixii. t. .0.); but as Schonherr and (iyllenhall, who 
liad better means of om * -taiuing the point, regarded Georyssus Latr. a- 

l*anzor\- in.sect, the ref( >v co uow omitted. 0. armiferm dilfers considerably 
from O. pygmmLSy as Uescnbea by Gyllenhall (^Insect. Succ. i. iii. 676.) The front is 
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bufimins) grows, covers itself with sand ; and another nearly related to it 
{('/laalo'phoruH cretf/crus K.) which frequents chalk, whitens* itself all over 
with that substance. As this animal, when clean, is very black, were it 
not for this inancenvre, it would be too conspicuous upon its white ter- 
ritory to have any chance of escape from the birds and its other assailants. 
— No insect is more celebrated for rendering itself hideous by a coat of 
dirt than the Rvduvhin jicrHonnhix^ a kind of bug sometimes found in 
houses. When in its two preparatory states, every part of its body, even 
its legs and antenna?, is so covered with the dust of apartments, consisting 
of a mixture of particles of sand, fragments of wool or silk, and similar 
matters, that the animal at first would be taken for one of the ugliest 
spiders. This grotesejue appearance is aided and increasetl by motions 
equally awkwarti and grotesque, upon which I shall enlarge hereafter. If 
you touch it with a hairqiencil or a feather, this clothing will soon be re- 
moved, and you may behold the creature unmasked, and in its proper 
form. It is an insect of prey ; and amongst other victims will devour its 
more hateful congener the bed-bug.' Its slow movements, combined 
with its covering, seem to indicate that the ol»ject of these manceuvres is 
to conceal .tself from observation, probably, botli of its enemies and of its 
prey. It is therefore profierly noticed under my present bead. 

As Hercules, after he had slain the Neinean lion, made a doublet of its 
skin, so the larva of another insect {Hcmcrohius ebn/xopsy a lace-winged 
fly with golden eyes) covers itself with the skins of the hicklcss Aphide^s 
that it has slain and devoured. From the head to the tail, this pigmy de- 
stroyer of the helpless is defended by a thick coat, or rather mountain 
compf)sed of the skins, limbs, and down of these creatures. Keamnur, in 
order to ascertain how far this covering was necessary, removed it, ami 
put the animal into a glass, at one •time with a silk cocoon, and at 
another with raspings of paper. In the first instance in the space of an 
liour it had clothed itself with particles of the silk ; and in the second, 
being again laid bare, it found the paper so convenient a material, that it 
made ofi. a coat, of unusual thickness.^ 

lM^ccts in general are remarkable for their cleanliness ; — however filthy 
the substances wdiich they inhabit, yet they so manage us to keep them- 
selves personally neat. Several, however, by no means deserve tins 
character; and I i’ear you will scarcely creilit me when I tell you that 


i^ot rugiiloso, the vortex i.s oliaiinolhHl, the antenn.-e shorter than the head ; tlie pro- 
thorgx is rather shining, marked anteriorly with several excavations, in the middle 
of v.iiich is a channel fonning a reversed cn$.s with a transverse impression. 
Mr. Westwood reinark.s that the earth with which this insect is coated cannot he I'or 
concealment, as above st ited, bceause it is but rarely found so covered, and only 
when it has by chanee fouml its way int<' : ft muddy ground. Class of Ins. 

i. 110.) My own observations, however, lead to the dilVereiit conclusion given 
above. I remember as if yesterday, thougli tbiriy-six a ears since, the surprise 
with which I saw' creeping* in a nioi»t (but not watery) sand-pit at Klloughton, 
near Hull, when entouiologising, .scores of what seemed little moving ma"ie?s of 
sand, and my delight on tiiuliiig the, to me, new' and singular insect w Inch was 
concealed beneath ; and as t afterwar«ls repciitedly found the same insect, in similar 
situations, invariably coated With sand (not. earth), and never without this covering, 
1 cannot think this circumstance accidt-ma.. 

^ Dc Geer, iii. 283. Gcoli’. Hki. Ins. i. 187. 

® Reaum. iii. 301. 
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some shelter themselves under an umbrella formed of their own excre- 
ment! You will exclaim, perhaps, that there is not a parallel case in all 
nature ; — it maybe so; — yet as lam bound to confess the faults of insects 
as well as to extol tlieir virtues, I must not conceal from you this op- 
probrium. Beetles of three dilferent j^enera are given to this Hottentot 
habit. The first to which I shall introduce you is one that has long been 
celebrated under the name of the beetle of the lily {Crioccris incrdigcf'a^ 
Cantaridc dc Gigli Vallisn.). The larvm of this insect have a very tender 
skin, which appears to require some covering from the impressions of the 
external air and fr()m the rays of the sun ; ami it finils nothing so well 
adapted to answ'er these purposes, anil probably also to conceal itself from 
the birds, as its own excrement, with which it covers itself in the following 
manner. Its anus is remarkably situated, being on the back of the last 
segment of the body, and not at or under its extremity, as obtains in most 
insects. By means of such a position, the excrement when it issues from 
the body, instead of being pushed away and falling, is lifted up above the 
back in the direction of the head. Wlien entirely clear of the passage, it 
falls, and is retained, though slightly, hv its viscosity. The grub next, In 
a movement of its segments, conducts it from the place where it fell to the 
vicinity of the liead. It effects this l)y sw'elling the segment on which the 
excrement is deposited, and contracting the following one, so that it ne- 
cessarily moves that way. Although, when di.schargid, it has a longitu* 
cjinal direction, by the same action of the segments the animal contrive^' 
to [jlticc every grain tran.svefscly. Thus, when laid quite bare, it wi!l 
cover itself in about two hours. There are often many layers of these 
grains upon the back of the insect, .so as to form a coat of greater diameter 
tiian its body. When it becoin(‘s too heavy and stiff) it is thrown off) and 
a new one begun. ^ — The larvm of the various species of the tortoise- 
beetles (Casmld L.) have ail of them, as far as they are known, .similar 
habits, and are furnished beside.s with a singular apparatus, by means of 
which they can elevate or drop their htcrcorarions parasol so as most i f- 
fectiially to shelter or sliade them. I'he instrmnent by whieli they idlect 
this is an anal fork, iq)on which they deposit their excrement, and which 
in some is turned up and lies fiat iq)on their backs; and in others forms 
different angles, from very acute to very obtuse, Vitli their body; and 
occasionally is unbent and in the same direction with it." In .some specic.s 
tlie excrement is not .so di.sgusting as you may suppose, being formed into 
fine branching fdarnents. This is the ease with ( \ hincnlfitd — In the 
cognate genus Intntidium^ the larva? also are merdigerous ; ;nul that of L 
Lvdyanum Latr., taken by .Major-deiieral llardwicke in the East lixiic', 
also produces aii assemblage oif very long filaments, that resemble a dried 
tiiCLis or a filamentous lichen. Tlie clothing of the Tinv(L\ clothes-motlis, 
and others, and al.so of the casc-wormc, having enlarged upon in a former 
letter, I need not describe here. 

yoine insects, that they may not be di-scoveroil and liecome the prey oi 
their cneinics when they arc rcfiosing, conceal themselves in flowers. 1 he 
male of a* little hiiSi{llcnndc$‘^ Campdnntdrnm)^w true Sybarite, dozes volup- 
tuously in the bells of the difierent species of Canipantd/i — in whieli, in- 

1 loiaum. ill. 220. V inpare Vallisnieri, Esjfx'rienz. ai Osservuz. 125. Ivl. 1720. 

2 li* .imn. 233. 5 Kirhy in Lin. Trans, iii. 10. 

^ ApU. * •. c. 2. y. K. 
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deed, I have often found other kinds asleep. Linne named another species 
fiorisomnis on account of a similar propensity. A third, a most curious 
and rare species {Andrcna^ spinigera), shelters itself when sleeping, at 
least I once found it there so circumstanced, in the nest-like umbel of the 
wild carrot. You would think it a most cxtraordjnary freak of nature, 
should any quadruped sleep suspended by its jaws (some birds, however, 
arc said, I think, to have such a habit, and Sus Bahyronssa one something 
like it), — yet insects do this occasionally. Linne informs us that a little 
])ee {Epenhis^ vnriegatus) passes the night thus suspended to the beak of 
the dowers of Geranium phccnm : and I once found one of the vespiform 
bees (Nonincin^ Gnodeniana) hanging by its mandibles by the edge of a 
liazel-lcaf, apparently aslcc'p, with its limbs relaxed and folded. On being 
disengaged from its situation it became perfectly lively. 

There is no period of their existence in which insects usually are less 
able to lielp theinselvi's, than during that intermediate state of repose 
which precedes their coming forth in their perfect forms. 1 formerly ex- 
plained to you how large a portion of them iluring this state cease to be 
locomotive, and assume an appearance of death. In this helpless con- 
dition, unless Providence had furnished them with some means of security, 
they must fall an easy prey to the most insignificant of their assailants. 
But even here tlicy are taught to conceal themselves from their enemies 
by various and singular contrivances. ISome seek lor safety by burying 
themselves, previously to the assumption of the pupa, at a considerable 
depth under the earth; others bore into the heart of trees, or into pieces 
of timber; some take their residence in the hollow stalks of plants: and 
many are concealed under leaves, or suspend themselves in dark [ilaccs, 
whei'e they cannot readily be seen. But in this sie.tc they are not only 
defended from harm by the situation they select, but also by the covering 
ill which numbers envelop themselves ; for besides the leathery case that 
defends the yet tender and unformed imago, many of these animals know 
how to weave f r it a cost!)' .shroud of the finest materials, through which 
few of its enemies can make their way ; — aiul to this curious instinct, as I 
long since observed, we owe one of the most valuable articles of commerce, 
the silk tliat give.s lustre to the beauty of our females. These shrouds are 
sometimes double. Thus the iarvin of certain saw-flies spin for them- 
selves a cocoon of a soft, flexible, and close texture, which they surround 
with an exterior one composed of a strong kind of net-work, which with- 
stands pressure like a racket.** Here nature has provided that the in- 
closed animal shall be proiecteil by the interior cocoon from the injury it 
iniglpt he exposed to from the harshness of the exterior, while the latter 
by its strength and tension prevents it from being hurt by any external 
pressure. 

But of all the contrivances by w hich insects in this state are .secured from 
their enemies, there is none more ingenious than that to which the May- 
flies {Trichoptcra) have recourse for this purpose. You have heard hcl'ore 
that these insects are at first aquatic, and inhabit curious cases made of 
a variety of materials, which are u.-ually open at each end. 8incc they 
must reside in those case.-, when they are become pupa?, till the time of their 
final change approaches, if they are left open, how are the animals, now’ 


1 Melitta. * *. c. K. 

* Apis* b. * K. 


^ Aph. * *. b. K. 
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become torpid, to keep out their enemies ? Or, if they are wholly closed, 
how is the water, which is necessary to their respiration and life, to be 
introduced *? These sagacious creatures know how to compass both these 
ends at once. Tiicy fix a grate or portcullis to each extremity of their 
fortress, which at the same time keeps out intruders and admits the water. 
These grates they w eave wdth silk spun from their amis into strong threads, 
which cross each other, and are not soluble in water. One of them, de- 
scribed by J)e (ieer, is very remarkable. It consists of a small, thickish, 
circular lamina of brown silk, becoming as hard as gum, w hich exactly fits 
the aperture of the case, and is fixed a little within the margin. It is pierced 
all over with holes disposed in concentric circles, and separated by ridges 
wliich go from the centre to the circumference, but often not (piite so re- 
gularly as the radii of a circle or the spokes of a wheel. These radii are 
traversed again by other ridges, which follow the direction of the circles of 
holes; so that the two kinds of ridges crossing each other form compart- 
ments, in the centre of each of wdiieh is a hole.^ 

Under this hcail 1 shall call your attention to another circumstance tiiat 
saves from their enemies innumerable insects : — 1 mean their coming fortli 
for flight or for food only in the night, and taking their repose in various 
places of concealment during the day. The infinite hosts of moths (Phn- 
feena L ) — amounting in this country to more than a thousand species — 
with few* exce[)tions, are all night-fliers. Ami a considerable (>r()[)ortion of 
the other ortlers — exclusively of the Jfj/mcnopkra and Dlptt ra, w hich arc. 
mostly day-fliers — are of the same description. One of the well-known 
whiilwigs or water-fleas, (^Ovcctoclicilus t7/A).yM,v), diflers from iiN 

congeners, according to the observations of M. Kobert, in rmming along 
the surface of the water only at night, hiding itself under stones on the 
banks by day.* Many /an\c of moths also come out only in the night after 
their food, lying hid all day in sn!)terraneoti.s or other retreats. Of this 
kind is that Fumca pullaiiWKX wdjo.se proceedings have be(‘a 

before descril)ed. The caterpillar of atiot her moth {Xtn'tna xnhfi rntncn F. ) 
never asceruks tlic stems of plants, but remains, a true Troglodue, alwav" 
in its cell under ground, biting the steins at their ba >e, which falling hriii-^ 
thus their foliage within its reacli.^ 

The habitations of insects arc also usually places of r(‘ti'eat, wdiich secun- 
them from many of their enemies; hut I have so fully enlargcal upon this 
subject on a former occasion, that it would he superfluous to do inon. 
than mention it here. 

I am now to lay before you some examples of the contrivances, rcqnirir.: 
skill and ingenuity, by which our busy animals occasionally tlefend them- 
.selves from the de.sigim and attack of their foes. Of lhe.se I htive alrctuh 
detailed to yon many iiistance.s, which I shall not here repeat ; my histon, 
therefore, w ill not he very prolix. I observed in my account of file s(^- 
cieties of vvasp.s, that they place .sentinels at the month of their 
The same [>recaution i.s taken liy the hive-hees, |)articular!y in the night, 
when they may expect that the great ^lestroyers of their combs, Gaikrtn 
imlfonvlln AWiX its associates, wall endeavour to make their w'ay into the hive. 
Oh.^erve them h) mooiilight, and you will see the sentinels pacing ahoii*. 

1 Roaum. i;:. 170, l.)c Goer, ii. .519. 54r>. 

Ann. Soi. F.nt. tk. France^ iv. bull. IxxX. 

’ Fab. Ent. Em, iii. 70. ‘JOO. 
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with their antennae extended, and alternately directed to the right and left. 
In the meantime the moths d utter round the entrance; and it is curious 
to see with what art they know how to profit of the disadvantage that the 
hees, which cannot discern objects but in a strong light, labour under at 
that time. But should they touch a moth with these organs of nice scMisa- 
tion, it falls an immediate victim to their just anger. The moth, however, 
seeks to glide between the sentinels, avoiding with the utmost caution, as 
if she were sensible that her safety depended upon it, all contact with 
their antennte. These bees upon guard in the night are frequently heard to 
utter a very short low hum ; but no sooner docs any strange insect or 
enemy touch their antenme than the guard is put into a commotion, and 
the hum becomes louiler, resembling that of bees when they fly, and the 
enemy is assailed by workers from the interior of the hive.' 

To defend themselves from the death’s-head hawk-moth, they have re- 
course to a difl(*rent proceeding. In seasons in which they are ‘ annoyed 
by this animal, they often barricade the entrance of their hive by a thick 
wall made of wax and propolis. This wall is built immediately behind and 
sometimes in the gateway, which it entirely stops np ; but it is itself pierced 
with an o[u ning or two sufficient for the passage of one or two workers. 
These fortifications are occasionally varied : sometimes there is only one 
wall, as just descrilieii, the apertures of which arc in arcades, and placed in 
the upper part of the masonry. At others many little bastions, one behind 
the other, are erected. <iatew'a\s masked by the anterior walls, and not 
corresponding with those in (hem, are made in the second line of building. 
The.-e casernated gates arc not constructed by the hees vvithont the most 
urgent necessity. When their danger is present and pressing, and they 
are as it w(‘rc compelled to seek some pre>ervative, they have recourse to 
this iiioile of defence^, which places the instinct of these animals in a won- 
deri'iil ligih, and shows how well they know how' to adapt their proceed- 
ing's to circmnstanccs. Can this be merely sensitive? When attacked by 
strange hees, tlu \ have recourse to a similar manoeuvre ; only in this case 
they make hut narrow apertures, sufficient for a single bee to passthrough. 
- * l^liny affirms that a sick bear will provoke a hive of bees to attack him 
in order to let him blood.^ Mliat will you say, if hiimblc-bccs have re- 
course to a .similar maiueiu re ? It is related to me by Or. Leach from the 
comimmieations of IMr. Daniel Bydder — an indefatigable and well-informed 
collector of insects, and observer of their proceedings — that Bowhts* frr- 
rcstrisf when labouring under from the numbers of a small mite (frV/- 

masus Gj/nmopUroruin') that infest it, will take its station in an ant-hill ; 
where, beginning to scratch and kick, and make a disturbance, the ants im- 
niediiftely come out to attack it, and falling foul of the mites, they destroy 
or carry them all off’; when the bee, thus deliveretl from its enemies, takes 
its flight. 

In this long detail, the first idea that will, T shouhi hope, strike the mind 
of every thinking being, is the truth of the Psalmist’s observation — that 
the tender mercies of God are ovci all his works. Not the least and most 
insignificant of his creatures is, w e see, deprived of his paternal care and 
attention ; none are exiled from his all-directing providence. Why then 
should man, the head of the visible creation, for whom all the inferior 

2 Ibid. ii. 294. 

Apis ^ e. 2. K. 


' Huber, Nouv, Ohs, ii. 412. 
* Hist, Nat, 1. viii. c. 3G. 
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animals were created and endowed ; for whose well-being, in some sense, 
all these wonderful creatures with their miraculous instincts, whose history 
1 am giving you, were put in action, — why should he ever doubt, if he 
uses his powers and faculties rightly, that his Creator will provide him 
with what is necessary for his present state? — Why should he imagine 
that a Being, whose very essence is Love, unless he compels him by his 
own wilful and obdurate w’ickedness, will ever cut him off from his care 
and providence ? 

Another idea that upon this occasion must force itself into our mind is, 
that nothing is made in vain. When we find that so many seemingly 
trivial variations in the colour, clothing, form, structure, motions, habits, 
and economy of insects are of very great importance to them, we may 
safely conclude that the peculiarities in all these respects, of which we do 
not yet know the use, are equally necessary ; and we may almost say, re- 
versing the words of our Saviour, that not a hair is given to them without 
our Htaverily Father. 

I an), &c. 
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LETTER XXIL 

MOTIONS OF INSECTS. (^Larva and pvpa.) 


Amongst the means of defence to which insects have recourse, I have 
noticed their motions. These shall be the subject of the present letter. I 
shall not, however, confine myself to those by which they seek to escape 
i’roni their enemies ; but take a larger and more comprehensive survey of 
them, including not only every species of locomotion, but also the move- 
ments they give to ditlercnt parts of their body when in a state of repose : 
and in oi«ler to render this survey more complete, I shall add to it some 
account of the various organs and instruments by which they move. 

Whenever you go aViroad in summer, wherever }'ou turn your eyes and 
attention, you will see insects in motion. They are Hung or sailing every- 
wh» re in the air; dancing in the sun or in the shade ; cree[)ing slowly, or 
marching solierly, or running swiftly, or Jumfiing upon the ground ; travers- 
ing your [lath in all dirt'ctious ; coursing over the surface of the waters, or 
swimming at every depth beneath ; emerging from a subterranean habita- 
tion, or going into one ; climbing up the trees, or descending from them ; 
glancing from flower to flow'cr ; now alighting upon the earth and waters, 
and now leaving them to follow the imfiulse of their various instincts; 
soinetimc^ travelling singly ; at other times in countless swarms : these the 
busy childrer of the day, and those of the night. If }Oii return to your 
apartment — tiiere are these uhiquitaries — some flying about — others 
pacing against gravity up the walls or upon the ceiling — others walking 
with case ii[)()n the glass of your w indows, and some even venturing to 
take their station on your own sacred person, and asserting their right to 
the lord of the creation. 

This universal movement and action of these restless little animals gives 
life to every part and portion of our globe, rendering even the most arid 
ilesert interesting. From their \isitations every leaf and flower becomes 
animated ; tlie very dust seems to quicken into life, and the stones, like 
tlfose throw n by Deucalion and Pyrrlia, to be metamorphosed into loco- 
motive beings. In the variety of motions which they exhibit, w e see, as 
Cuvier remarks those of every oiIut description of animals. They walk, 
run, and jump with the (|iiadrnpeds ; they fly with the birds ; tlun glide 
with the serpents; and they swim with the fish. And the provision made 
for these motions in the structun* of their bodies is most wonderful ana 
various. “ If I was minded to expatiate,” says the excellent Dciham, “ 1 
might take notice of the admirable luechanisin in those that creep ; the 
curious oars in these ampliibiuits insects that swim and walk ; the inconi- 


' Anatom. Compar. i. 4.11. 
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parable provision made in the feet of such as walk or hang upon smooth 
surfaces ; the great strength and spring in the legs of such as leap ; the 
strong^made feet and talons of such as dig ; and, to name no more, the 
admirable faculty of such as cannot fly, to convey themselves with speeil 
and safety, by the help of their webs, or some other artifice, to make their 
bodies lighter than the air.” ^ 

Since the motions, and instruments of motion, of insects are usually 
very diflerent in their preparatory states, from what they are in the imago 
or perfect state, I shall therefore consider them separately, and divide iny 
subject into — motions of larvae, motions of pupx‘, and motions of perfect 
insects. 

I. Amongst larvcc there are two classes of movers ; Apodons larvae, or 
those that move without legs, and Pedate larva.*, or those that move hv 
means of legs. I must liere observe, that by the term /cg5, which I 
strictly, I mean only jointed organs, that have free motion, and can walk 
or step alternately ; not those spurious legs without joints, that have no 
free motion, and cannot walk or take alternate steps ; such as support the 
middle and anus of the larvai of most Lrpidoptcra and saw-flics (^Serriffra). 

Apodous hirvte seldom have occasion to take long journeys ; and many 
of them, except when about to assume the pu()a, only wunt to change 
their place or posture, and to follow their food in the substance, whether 
animal or vegetable, to which, when included iu the egg, the jmrent insect 
committed them. Logs, therefore, would he of no great usp to them, an 1 
to those last a considerable impediment. They arc capable of three kinds 
of motion ; they either walk, or jump, or swim. I use wallcin^ in an im- 
proper sense, Ibr want of a better term equally comprehensive : for suim* 
may be raid to move by gliding, and others (I mean those that, fixing the 
head to any point, bring tlie tail up to it, and so proceed) by stepping. 

The motion of si^’*pents was ascril)e<l by some of the ancients (who\\\ i\* 
unable to conceive that it could be effected laturally, unless by the aid ei 
legs, wings, or fins) to a preternatural cause. It wa.s su[)j)osed to resciiiiil : 
tljc iuccssiis dcorum^' and procured to those animals, amongst otlur 
causes, one of the higlie.st and iiiost honourable ranks in the emhlcmatita) 
class of their false divinities.- Had they ktunvu Sir Joseph lianks's di'>- 
covery, that some serpents push themselves along by the points of tluir 
ribs, which Sir E. Home found to be curioiisly constructed for this pnr- 
po>c, their wonder would have been diminished, and their serpent goiU 
undeified. But though serpents can no longer make good their claim to 
motion more droruiu, some insects njay take their places ; for there arc 
numbers of larva* that, having neither legs, nor ribs, nor any other points 
by which they tan push themselves forward on a plane, ^d/de along by tl'd 
alternate contraction and extension of the segments of their body, jlad 
the ancient Egyptians been aware of this, their catalogue of insect divinities 
would have l)een wofidly crowded. In this annular motion, the * 
alternaicly supports each segment of the body upon the plane of posnioll, 
which it is enabled to do by the little bundles of muscles attached to tin 
skin, that take their urigin within the hody.^ 

t rhij.nicO’>Thco1. Ed. 13. .3(>G. 

* Encyvl. Bnt.y art. Physiolotjy, 700. 
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I shall bpgin the list of walkers, the movements of which are aided by 
various instruments, with one which is well known to most people, — the 
grub of the nut-weevil (Balaninus Nucim). When placed upon a table, 
after lying some time, perhaps, bent in a bow, with its head touching its 
tail, at last it begins to move, which, though in no certain direction, it does 
with more speed than might be expected. Ubsel fancied that this animal 
had feet furnished with claws ; but in this, as De (ieer justly observes, he 
was altogether mistaken, since it has not the least rudiment of them, its 
motion being produced solely Uy the alternate contraction and extension 
of the segments of the body, assisted, perhaps, by the fleshy prominences 
of its sides. Other larvte have this annular motion aided by a slimy secre- 
tion, vvliieh gives tiiem furtlier hold upon the plane on which they are 
moving, and supplies in some degree the place of legs or claws. That of 
the weevil of the common figwort {Clonus Scrophularice) is always covered 
with slime, which enables it, though it renders its appearance disgusting, 
to walk with steadiness, by the mere lengthening and shortening of its 
segments, upon the leaves of that plant.^ Of this kind, also, are those 
larvaj, mentioned above, received by De Geer from M. Zicrvogcl, v/hich, 
adhering to each other by a slimy secretion, glide along so slowly upon 
the ground as to be a quarter of an hour in going the breadth of the hand: 
whence the natives call their bands Glirds-^lru^,^ 

As a further help, otliers again call in the assistance of their unguiforni 
mandibles. These, which are peculiar to grubs with a variable membrana- 
ceous, or larhor retractile liead^, especially those of the fly tribe (Miiscidev), 
when the auimal does not use them, are retracted not only within the head, 
but even within the segments behind it^ ; but when it is moving, they are 
protniaed, and lay hold of the surface on wliich it is placed. They were 
long ago noticed by the accurate Day. “ This blackness in the head,” 
says Ijc, speaking of the maggot of the common flesh-lly, “ is caused by 
two black spines or books, which when in motion it puts forth, and fixing 
them in the ground, so drags along it j body.”^ The larvai of the aphidi- 
vorors flics (Sreeva, &c.), the ravages of which amongst the Aphides 1 have 
before described to you, transport themselves from place to place in the 
same way, walking by means of their teeth. Fixing their hind part to the 
substances on which they are moving, they give their body its greatest 
possible tension ; and, if I may so speak, thus take as long a step as they 
can : next laying hold of it with their mandibles, by setting free the tail, 
and relaxing ^le tension, the former is brought near the head. Thus the 
animal proceeds, and thus will even walk upon g!ass.® Some grubs, as 
those of the lesser house-fly {Anthomyia canicularis), have only one of tliese 
flaw-teeth ; and in some they have the form as well as the office of legs.' 
Bonnet mentions an apodoiis larva, that, before it can use its mandibles, is 
obliged to spin, at certain intervals, little hillocks or steps of silk, of which 
it then lays hold by them, and so drags itself along. 

Besides their mandibular hooks, some of these grubs supply the want of 

^ De Geer, v. 210. * Ibid, vi, 333. 

3 See MacLeay in Philos. J\lag. &< ., X. Ser. No. 9. 178. 

♦ De Geer, vi. G5. 

^ Hist Ins. 270. « ® Eeaumur, iii. 3G0. 

” De Geer, vi. 7G, Ecauttnir, iv. ‘i.G. Swanmi. Bibl. Nat. Kd. Hill, ii. 4G. a. t. 
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legs by means of claws at their anus. Thus that of the flesh-fly, Ray tells 
us in the place just quoted, pushes itself by the protruded spines of its tail. 
The larva, also, of a long-legged gnat (Limnobia replicata), which in that 
state lives in the water, is furnished with these anal claws, which, in con • 
junction with its annul ir tension and relaxation, and the hooks of its 
mouth, assist it in walking over the aquatic plants.' 

A remarkable difference, according to their station, obtains in tbe bots 
of gad-flies {CEstrUhr) ; thosethat are subcutaneous (Culicolw Clark) having 
no unguiforin mandibles ; while those that arc gastric ((rastrienbv Clark), 
and those that inhabit the maxillary sinuses of animals (Cav'wolcc Clark), 
are furnished with them. In this we evidently see Creative Wisdom adapt- 
ing means to their end, for the cuticular bots having no [dane surface to 
move upon, and imbibing a liquid food, in them the mandibular hooks 
w’ould be superfluous. But they are furnished with other means by which 
they can accomplish such motions, and in contrary directions, as arc neces- 
sary to them ; the anterior part of each segment being beset with numbers 
of very minute spines, not visible except under a strong magnifier, sometimes 
arranged in bundles, which all look towards the anus ; ami the posterior 
part is, as it were, paved with similar hooks, but smaller, which point to the 
head. Thus we may conceive, when the animal wants to move forward, 
that it pushes itself bv the first set of hooks, keeping tbe rest, which 
would otherwise impcile motion in that direction, pressed close to its skin, 
or it may depress that part of tbe segment, and when it would move liack- 
w’ards that it employs the second.'^ The other dtvseriptions of bots, not 
being embedded in the flesh, but fixed to a plane, are armed with the 
mandibles in question, by which they can not only suspend themselves in 
their several stations, but likewise, with the aid of the spines with which 
their .segments also are furnished, move at their pleasure.® Other larvic of 
flies, as well as the bots, are furnished with spines or hooks — by which 
they take stronger hold — to assist them in their motions. Those men- 
tioned in my last letter as inhabiting the nests of humble-bees, besides the 
six radii that arm their anus, and which, perhaps, may assist them in loco- 
motion, have the margin of their body fringed with a double row of short 
.spines, which are, doubtless, useful in the same way. 

The next order of walkers amongst apodous larvae are those ihilt move 
by means of fleshy tuhcrculiform or pediform prominences, — which last 
resemble the spurious legs of the caterpillars of most I.rpUhpftrn, Souk*, 
a kind of monopods, haveonly one of such prominences, which, being always 
fixed almost under the head, may serve, in some degree, the purpose of an 
ungiiiforrn mandible. The grub of a kind of gnat {C/nronvmns stercorarim)^ 
.and also another, probably of the Tipularian tribe (fouiui by De Geer in 
a siihputrescent stalk of Angelica, which he w'a.s unable to trace to the fly)» 
have each a fleshy leg on the underside of the first segment, which points 
towards the head and assists them in their motions.' Otl»ers again go a 
little further, and are supported at their anterior extremity by a pair ol 
spurious legs. An aquatic larva of a most singular form, and of the same 

• D(i (ie#!r, vi. 355. 

2 fir.'iiHn. iv. 4U). t. x.\.xvL f. 5. Compare Clark On the Bots, tStc.dS. 

^ Mr. (>lark (ibul. Ti. » observe^l only rough points on the liots of the sheep, I'v t 
these also have spines • hooks Iooking"towtr(l.s the anus. Iveauni. iv. 550. t. x.wv. 
f. IJ. 15. I also'cler - vctl them myself in tlie aume grub. 

^ De Gt*< r, vi. t. xxii. 1. 15. i. t. xviii. f. 8. p. 
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tribe, figured by Reaumur, is thus circumstanced. In this case the pro- 
cesses in question proceed from the head, and are armed with claws.^ 
Would you think it — another Tipularian grub is distinguished by three 
legs of this kind ? It was first noticed by De Geer under the name of 
Tipula mnculala (Tmiypm monilis Meig.), who gives the following account 
of its motions and their organs; — It is found, he observes, in the water of 
swampy places and in ditches, is not bigger than a horse-hair, and about a 
quarter of an inch in length. Its mode of swimming is like that of a ser- 
pent, with an undulating motion of the body, and it sometimes walks at the 
bottom of the water, and upon aquatic plants. The most remarkable part 
of it are its legs, called by Latreille, but it should seem improperly, tenta- 
cida. They resemble, by their length and rigidity, wooden legs. The an- 
terior leg is attached to the under side, but towards the head, of the first 
segment of the body. It is long and cylindrical, placed perpendicularly or 
obliquely, according to the different movements the animal gives it, and 
terminates in two feet, armed at their extremity by a coronet of long 
movealde hooks. These feet, like the tcntaciila of snails, are retractile 
within the leg, and even within the body, so that only a little stump, as it 
were, remains without. The insect moves them both together, as a lame 
man dor s his crutches, cither backwards or forwards. The two posterior 
legs are placed at the anal end of the body. They are similar to the one 
just described, but larger, and entirely separate from each other, being not, 
like them, retractile within the l)ody, but always stiff' and extended. Thc.se 
also are armed with hooks. In walking, this larva uses these two legs 
much as the caterpillars of the moths called GcomctrcB do theirs. By the 
inflection of the anus it can give them any kind of lateral movement, except 
th.it it can neither bend nor shorten them, since like a wooden leg, as I 
imvc before observed, they always remain stiff* and extended.* Lyonct had 
obser . ed this larva, or a species nearly related to it ; but he speaks of it as 
having four Ic^s, two before and two behind. Probably, when ho examined 
them, the c^unmoii base, from which the feet are branches, was retracted 
withir. the hody.^ 

Generally speaking, however, in these apodons walkers the place of legs 
is supplied by fleshy and often retractile inamillac or tubercles. By means 
of these and a slimy .secretion, unaided by mandibular hooks, the caterpillar 
of a little moth {Apoda Testndo) moves from place to place.^ A subcu- 
taneous larva belonging to the same order, that mines the leaves of the 
rose, moves also by tubercular legs assisted by slime. It has eighteen 
homogeneous legs, with which, when removed from its house of conceal- 
ment, it will walk wx'll upon any surface, whether horizontal, inclined, or 
dven vertical.^ But the greatest number of legs of this kind that distin- 
guish any known larva is to be observed in that of a two-winged fly 
(Scccva Ppraairi) that devours the Aphides of the rose. This animal has 
six rows of tubercular feet, with which it moves, each row consisting of 
seven, making in all forty-two.^ The grub of the weevil of the dock 

* Heaum. v. t. vi. f. 5. m m. 

* De Geer, vi. SUo. Mr. VV. S. M.McLeay is of opinion that these legs are pedun- 
culated spiracles (Philos. Mag. N. Si.nes, No. 9. 178.) ; but it is evident from De 
Geer’s account that the animal cm s them as legs, and like legs they are armed 
with hooks or claws. 

^ Lesser, 1. i. 96. note f- ^ Klemann, Beitriigey 324. 

* Do Geer, i. 447. t, xxxi. f. 17. « Ibid. vi. 111. 


p F 2 



43G 


MOTIONS OF INSECTS. 


{ITifpfira Rumlch) has twenty- four tiiberciilnr legs : but, what is rcmaikable, 
the six anterior ones, being longer than the rest, seem to represent the 
real legs, while the others represent the spurious ones, of lc[)icloptcrous 
farvjE. These legs, however, are all fleshy tubercles, and have no claws, 
the place of which is supplieil by slime, which covers all the underside ot 
the body, and liindcrs tlie animal from falling.^ Another weevil 
para pled irns) produces a grub inhabiting the water-hemlock, which has only 
sjx tubercles that occupy the place and are representatives of the legs ol' 
the perfect insect.' 

Some larviu have these tubercles armed with chuvs. The maggt)t ofii 
fly describcil by De Geer ( Valurdla plumntn) ha^ six pair of theiu, each of 
which has three long claws. Tliis animal has a radiated anus, ami seems 
related to those Hies that live in the nests of humble-bees. ^ 

Insects, in the peculiarities of their structure, as we have seen in many 
instances, sometimes realise the wihlcst fictions of the imagination. Should 
a traveller tell you that he had seen a (piaiiniped whose legs were on its 
back, you woukl immediately conclude that he was playing upon \(»nr 
credulity, and had lost all regard to truth. What theu will you say to me, 
when I affirm, upon the evidence of two most imexeeptionable wirmssc:-, 
Ileaunuir and l)e (iccr, that there are insects which exliildt this extra- 
ordinary structure? The grub of a little gall-l!y, appearing to he 
Querent iufrrua of Linne, which inhabits a ligneous gall resembling a hcr:y 
to he met with on the imderside of oal;-leaves, was found l)V the former to 
have on its hack, on the inidille of <‘ach segment, a retractile Hesliy pro- 
tuberance that resembled strikingly the spurious legs of some caterpillar.-. 
A little attention will convince an\ (?ne, argues Keauinur, that the* legs (•!’ 
insects circumstanced like the one under ccuisidcration, if it has any, 
should he on its hack. For thi-^ grub, inhabiting a spherical cavity, in 
which it lies rolled up as it were in a riiij, when it wants to move, will be 
cnable<l to do so, in tiiis hollow sphere, with much more facilily, by mean-^ 
of legs on the middle of it.s hack, than if they were in their urdinarv 
sitimtion.^ So wIncIv hc.s Fro\ i«l«‘!ice ordered every tliin.g Auotiu'r 
similar im tance is recorded by De <iei‘r, wljicli indeeil had hei-n previonslv 
noticed, though cursorilv, by the illustrious h’rtnehmuti. There i.s a lilllc 
larva, lie oiiserves, to hv found at all seasons the ye.ir, the dt ptli «>}' 
winter e\ee[)ted, in stagnaiit waters, which keefks its liody nlways donhle l 
as it were in two, ag.iinst the. sides of ditches or the stalk*' of a'juatic 
plants. If it is placed in a glass half full of water, it so fixes itself ag:iin I 
the sides of it, that its head and tail are in the water while the remainder 
of the hotly is out of it; thus as^umiivi the form of a sij)ln>n, the tail end 
being the longest. When this animal is tli^j ositl to feed, it lifts its head 
and places it horizontally on the surface of the water, so that it forms a 
right angle with the rest of the body, which always reinaius in a situation 
perpemiicular to the surface. It then agitates, with vivacity, a couple o( 
l>rushcs, formed of hairs ,iud fixed in the anterior parr of the heati, which, 
producing a current towards the iiiouth, it makes its meal of the various 
species of animalcul.i, abounding in stagnant waters, that come within tiu 

t De Geer, v. a Ibid. v. 228. 

^ Il>id. vi. 137. t. iii. f. s, 0. * Keauni. iii- 403. (. :;Iv. f. 

^ Il'Id. Mem. rh i' . id. Hoy. du'i de An, 1714, p. 203. 
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vortex thus produced. As these animals require to be firmly fixed to the 
substance on which tliey take their station, and their back is the only part, 
when they are doubled as just described, that can apply to it, — they arc fur- 
nished with minute legs armed with black claws, by which they are enabled 
to adhere to it. They have ten of these legs : the four anterior ones, which 
pi)int towards the liead and are distant from each other, are placed upon 
the fourth and fifth dorsal segments of the body ; and the six jiostericr ones, 
which point to tlic anus and arc so near to each other as at first to look 
like one leg, are placed on the eighth, ninth, and tenth. When the animal 
moves, the body continues bent, and the sixth segment, wliich is without 
feet, and forms the summit of tlic curve, goes first.^ De Geer namctl the 
fly it produces Tipula amphibia: it seems not clear, from his figure, to which 
of the modern genera of the Tipularia: it belongs ; nor is it referred to by 
Meigcn. 

1 come now to the jumping apodes ; and one of this description will 
immediately occur to your recollection, — that I mean which revels in 
onr richest cheeses, and produces a little black shining fly (JFpi'ophnga 
(’asti). TIu se maifgots have long been celebrated for their saltatorioiis 
powers They ellect their tremendous leaps — laugii not at the term, for 
they aie truly so when compared with what human force and agility can 
accomjilish — iii nearly t!ie same manner as salmon are stated to do vvhen 
they wish to pass over a cataract, by taking their tail in their mouth, and 
1 ‘tting it go suddenly. When it prepares to leap, our larva first erects 
i‘self upon its anus, and then bending itself into a circle by bringing its head 
to its tail, it piislics forth its unguiform mandibles, and fixes them in two 
cavities in its anal tubercles. All being tlius prepared, it next contracts its 
h;.-dy into an olilong, so that the two halves are jiarallcl to each other. 
This done, it lets go its hold with so violent a jerk that the sound produced 
by its mandibles may be readily heard, and the leap takes place. Swam- 
merdam saw one, whose length did not exceed the fourth part of an inch, 
jump in tli; > manner out of a box six inches deep ; which is as if a man six 
feet iiigh shoulil niisc himself in the air by jumping 144 feet! He had 
seen others leap a great deal higher.^ The grub of a little gnat lately 
noticed (Chironomus stercorarhu) has a similar faculty, though executcil in 
a manner rather different. These larvm, which inhabit horse-dung, though 
deprived of feet, cannot move by annular contraction and dilatation ; but 
are able, by various serpentine contortions, aided by tlicir mandibles, to 
move in the substance which constitutes their food. Should any acciilcnt 
remove them from it, Trovidcncc has enabled them to recover their natural 
.^station by the power I am speaking of. When about to leap, they do not, 
like the cheese-fly, erect themselves so as to form an angle with the plane 
of position ; but lying horizontally, they bring the anus near the bead, 
regulating the distance by the len gth of the leap they mean to take ; when 
fixing it iirinly, and then suddenly resuming a rectilinear position, they are 
carried through the air sometimes to the distance of two or three inches 
Tiiey appear to have the power of flattening their anal extremity, and evc i 
of rendering it concave : by means of which it may probably act as a sucker, 
and so be more firmly fixable.^ The grub of a fly, whose proceedings in 

' De Geer, vi. 380. t. xxiv. f. 1—0. Air. Westwood refers this insect to the modern 
genus Dixa. {Mod. Clas.:. i;. p. ) 

® •Swamm. Bibl. Kd. Ui!l, ii.Gl. b. 3 Do Geer, vi. 389. 
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that state I have before noticed (Leptis Venmlco% will, when removed 
from its habitation, endeavour to recover it by leaping. Indeed this mode 
of motion seems often to be given to this description of larvm by Pro- 
vidence, to enable them to return to their natural station, when by any 
accident they have wandered away from it. 

Many apodous larvae inhabit the water, and therefore must be furnished 
with means of locomotion proper to that element. To this class belongs 
the common gnat (6V^.r which, being one of our greatest tor- 

ments, compels us to feel some curiosity about its history. Its larva is a 
very singular creature, furnished with a remarkable anal apparatus for 
respiration, by which it usually remains suspended at the surface of the 
water. If disposed to descend, it seems to sink by the weight of its body ; 
but when it would move upwards again, it eflfccts its purpose by alternate 
contortions of the upper and lower halves of it, and thus it moves with 
much celerity. The lamiime or swimmers, which terminate its anus^, are 
doubtless of use to it in promoting this purpose. It does not, that I ever 
observed, move in a lateral direction, but only from the surface downwards, 
and vice versa, — -Another dipterous larva (Corcthra^ cuUciJhrmis), which 
much resembles that of the gnat in form, differs from it in its motions and 
station of repose ; for, instead of being suspended at the surface w ith its 
head downwards, it usually, like fishes, remains in a horizontal position in 
the middle of the water. When it ascends to the surface; it is always by 
means of a few strokes of its tail, so that its motion is not equable, sed 
per saltus. It descends again gradually by its own weight, and regains its 
equilibrium by a single stroke of the tail.^ — A well-known fly (Sirafj/owis 
Chamedeon)^ in its first state an aquatic animal, often remains suspended, 
by its radiated anus, at the surface of the water, with its head downwards. 
But when it is disposed to seek the bottom or to descend, by bending the 
radii of its tail so as to form a concavity, it includes in them a bubble of 
air, in brilliancy resembling silver or pearl ; and then sinks with it by its 
own weight. When it would return to the surface it is by means of this 
bubble, which is, as it were, its air balloon. If it moves upon the surface 
or horizontally, it bends its body alternately to the right anil left, contracting 
itself into the form of the letter S ; and then extending itself again into a 
straight line, by these alternate movements it makes its way slowly in the 
water. ^ 

I have dwelt longer upon the apodous larvae, or those that are without 
what may be called proper legs, analogous to those of perfect insects, 
because the ab.sence of these ordinary instruments of motion is in numbers 
of them supplied in a way so remarkable and so worthy to be known ; and 
because in them the wisdom of the Creator i.s so conspicuously, or I should 
rather say, so strikingly manifested, since it is doubtless eipially conspicuous 
in the ordinary routine of nature. But aberrations from her general laws, 
and modes, and instruments of action, often of rare occurrence, impress 
us more forcibly than any thing that falls under our daily observation. 

I come now to pedate larvae, or those that move by means o£ proper or 
articulate legs. These legs (generally six in number, and attached to the 
underside of the three first segments of the body) vary in larvae of tlu 

1 Reaum. iv. t 43. f. 3. nn. * Dc Geer, vJ. 375. t. xxiii. f. 4, 6. 

3 Swamm. mi NaU Ed. Hill, ii. 41. b. 47. a. 
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ilifFerent orders; but they seem in most to have joints answering to the hip 
(coxa) ; trochanter ; thigh (femur) ; shank (tibia) ; foot (tarsus) ; of perfect 
insects, the legs of which they include. Cuvier, speaking of Coleopfera 
and some Ncuroptera, mentions only three joints. But many in these 
orders (amongst which he included the Tnchoptera) have the joints I have 
enumerated. To name no more, the Lamdlicomia^ IJytisci, SUphcc^ Sta- 
phylmi^ Cicindcla:^ and Gyrini^ &c. amongst coleopterous larvae ; and the 
Trichoptera, as well as the Libellulma and Ephemenna^ amongst Cuvier’s 
Keuroptcra, — have these joints, and in many the last terminates in a double 
claw.^ In some coleopterous genera the tarsus seems absent or obsolete. 
The larva of the lady-bird (Coccinclla) affords an example of the former 
kind, and that of Chrysomcla of tluj latter.^ These joints are very visible 
in the legs of caterpillars of Lepidoptcra^ and their tarsus is armed with a 
single claw.^ The larvaj that have these legs walk with them sometimes 
very swiftly. In stepping they set forward at the same time the anterior 
and posterior legs of one side, and the intermediate one of the other ; and 
so alternately on each side. 

Pedate larvm are of two descrintions ; those that to perfect legs add 
spurious ones, with or without cfaws, and those that have only perfect 
legs. 1 begin with the former — those that have both kinds of legs. But 
first I mu^t make a few remarks upon spurious legs. Because their 
muscles, instead of the horny substance that protects them in [lerfect legs, 
are covered only by a soft membrane, they have been usually denominated 
vftmbrannccotis legs; since, however, they are temporary, vanishing alto- 
gether when tiic insect arrives at its perfect state, — are merely used, for 
they do not otherwise assist in this motion, as props to hinder its long 
boil y, when it walks, from trailing on the ground ; to push against the 
plane of position ; and, by means of their hooks or claws, to fix itself 
iirmly to its station when it feeds or reposes, — I shall therefore call them 
prolegs (prtpedes^). These organs consist of three or four folds, and are 
commonly terminated, though not always, by a coronet or scmicoronet of 
very minute crooked claws or hooks. These claws, which sometimes 
amount to nearly a hundred on one proleg, are alternately longer and 
shorter. They are crooked at both ends, and are attached to the proleg 
by the b^k by means of a membrane, which covers about two thirds of 
their length, leaving their two extremities naked. Of these the upper one 
is sharp, and the lower blunt. The sole, or part of the prolegs within the 
claws, is capable of opening and shutting. \Vlien the animal walks, that 
they may not impede its inotion, it is shut, and the claws are laid flat with 
tl;eir points inwards ; but when it wishes to fix itself, the sole is opened, 
becoming of greater diameter than before, and the claws stand erect with 


' For examples of larv^ae having these joints, see De Geer, i\'. 260. t. xlii. f. 20. 
t. XV. f. 14. ii. t. xii. f. 3. t. xvi. f. 5, 6. t. xix. f. 4, &c. 

* Ibid. v. t. xi. f. 11. t. ix. f. 9. o. 

^ Lvonet, Tr. Anat. t. iii. f. 8. 

* Mr. W. K MacLeay, whci'e quoted above, objects to this term ; but as the 
organs in question are generally given to tb.e animal to assist in its motions, and 
have been universally regarded as a kind of legs, it was iudged best, for the sake of 
distinction, to give them a different nan.o from perfect legs, and at the same time 
one that showed some affinity i'* them. 


FF 4 



440 


MOTIONS OP INSECTS. 


their points outwards. Thus they can lay stronger hold of the plane of 
position. ^ 

The number of tjiese prolegs varies in different species and families. In 
the numerous tribes of saw-flics (Scrrifird), the larvae of which resemble 
those Lcpidoptcro, and arc called by Ileauiniir spurious caterpillars (fniisses 
chenilles)^ one family {Lophyriis) has sixteen prolegs ; a secomi (Ilphtoma, 
&c.) fourteen ; another ('lent/iredo F.) tvvelve ; and a fourth (Lt/da) none 
at all, having only the six perfect legvS. The majority of larvaj oi’ L(pi(iopf era 
have ten prolcgs, eight being attached, a pair on each, to the sixth, seventh, 
eighth, and ninth segments of the body, and two to the twelfth or anal 
segment.'-* The caterpillar of the puss-moth (Centra Vintiia) and some 
others, instead of the anal prolegs, have two tails or horns. A hemi- 
geometer, described by Dc (»ecr, has only six intermediate prolegs, the 
posterior pair of which arc longer than the rest, to assist the anal pair in 
supporting the body in a posture more or less erect.® ( )thcr hemigeometers, 
of which kind is the larva ot‘ Pliisia Gamma^ have only six prolegs, four inter- 
mediate and two anal. The true geometers or surveyors {Geomettw) have 
only two intermediate and tw’o anal prolegs. Many grubs of Coleoptcra, 
especially those of Staphi/lhiidfey Silphidtc^ S:c., which are long and narrow', 
are furnished with a stiff Joint at the anus, which they bend downwards and 
use as a prop to prevent their body from trailing. This joint, though with- 
out claws, may he regarded as a kind of proleg, which supports them when 
they walk'*; and probably may assist their motion by [)ushing against the 
plane of position. 

With respect to the larvjc that have only perfect lcg«, having just given 
you an account of these organs, I have nothing more to state relating to 
their structure. I shall therefore now consider the motions of pedate 
larvte, under the several heads of walking or running, jumj)ing, climbing, 
and swimming. 

Amongst those that walk, some arc remarkable for the slowness of their 
motion, while others are extremely swift. Tim caterpillar of the hawk-moth 
of the Filipcndula {Zi/"cna Fiiipcndu/cc) is of the former description, moving 
in the most leisurely manner; while that of Apnlela leporina, a moth un- 
known in Britain, is named after the hare, from its great speed. The 
caterpillar of another moth, the species of which seems not to be ayertained, 
is celebrated by Dc Geer for the wonderful celerity of its motions. When 
touched it darts away backwards as well as forwards, giving its body an 
undulating motion with such force and rapidity, that it seems to fly from 
side to side.* (>iivicr observes, that the grubs of some coleopterous and 
neuropterous insects, which have only the six perfect legs, by means of 
them lay hold of any surrounding object, and, fixing themselves to it, drag 
the rest of their body to that point ; and that those of many capricorn 
beetles and their affinities (but that of Calliduim vioiaceutn is an apode®) 
have these legs excessively minute and almost nothing j that they move in 
the sinuosities which they bore by the assistance of their mandibles, with 
which they fix themselves, and also of several dorsal and ventral tubercles, 
by which they arc supported against the sides of their cavity, and push 

* Lyonet, 82. t iii. f. 10— 1C. a Ibid. t. i. f. 4. 

5 Dc Geer, i. .379. t xxv. f. 1. 3. 

4 Ibid. i. 12. 40. t i. f. 27. q. t. vi. f. 11. c. 

i' Ibid. i. 424. 
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themselves along, in the same manner as a chimney-sweeper — by the 
pressure of his knees, elbows, shoulder-blades, and other prominent parts 
— pushes himself up a chimney.^ The larva of the ant-lion {Mijrmelion)^ 
with the exception of one species, which moves in the common way, always 
walks backwards, even when its legs are cut off. 

The jumpers^ amongst pedate larvte, as far as they are known, are not 
very numerous, and will not detain you long. When the caterpillar of 
Lif/iosia Quadra, a moth not uncommon, would descend from one branch or 
leap to another, it approaches to the edge of the leaf on which it is sta- 
tioned, bends its body together, and retiring a little backwards, as if to 
take a good situation, leaps through the air, and, however high the jump, 
alights on its legs like a cat. That another moth {Hcrminia rostralis) 
will also leap to a considerable height.^ 

Another species, of motion which is peculiar to larvae, — their mode I 
mean of rlimhiug^ — as it merits particular attention, will occupy more time. 
I have already related so many extraordinary facts in their history, that 1 
promise m\ self you will not disbelieve me if I assert that insects either use 
ladders for this purpose, or a single rope. You may often have seen the 
caterpillar of the common cahhage-bntterfly climbing up the wails of your 
bouse, and even over the glass of your windows. When next you witness 
this last circumstancQ, if you observe closely the square upon which the 
animal is travelling, you will find that, like a snail, it leaves a visible track 
bidiind it. Examine this with your microscope, and you will see that it 
fNuisists of little silken threads, which it has spun in a zigzag direction, 
!( nning a rope-ladder, l)y which it ascends a surface it could not otherwise 
adhere to. The silk as it comes from the spinners is a gummy fluid, which 
hardens in the air; so that it has no difiiculty in making it stick to the 
glass. Many caterpillars that feed upon trees, phrticularly the geometers, 
liavo often occasion to descend from branch to branch, and sometimes, cs- 
])ccially previously to assuming the pupa, to the ground. Had they to 
descend ])y the trunk, supposing them able to traverse with case its rugged 
hark, what a circuitous route must they take before they could accomplish 
tlicir purpose ! lh’o\ ideiice, ever watchful over the welfare of the most 
insignificant of its creatures, has gifted them with the means of attaining 
these ends, without all this labour and loss of time. From their own 
internal stores they can let down a rope, and prolong it indefinitely, which 
will enable them to travel where they please. Shake the branches of an 
oak or other tree in summer, and its inhabitants of this description, whether 
they were reposing, moving, or feeding, will immediately cast themselves 
from the leaves on which they were stationed ; and however sudden your 
Attack, they are nevertheless still proviiled for it, and will all descend by 
means of the silken cord just alluded to, and hang suspended in the air. 
Their name of geometer was given to a large division of the caterpillars 
which have this power of doscemiing by silken threads, because they seem 
to measure the surface they pass over, as they walk, with a chain. If you 
place one upon your hand, you will find that they draw a thread as the'* 
go ; when they move, their head is extended as far as they can reacli with 
it ; then fastening their thread there, and bringing up the rest of their body, 
they take another step ; never moving without leaving this clue behind 
them ; the object of which, howcv<T, is neither to measure, nor to mark its 


t Anat Comp, i. 430. 


3 Kosel, I. iv. 112. vi. 11. 
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path that it may find it again ; but thus, whenever the caterpillar falls or 
would descend from a leaf, it has a cord always ready to support it in the 
air, by lengthening which it can with ease reach the ground. Thus it can 
drop itseU without danger from the summit of the most lofty trees, and 
ascend again by the same road. As the silky matter is fluid when it issues 
from the s);)inners, it should seem as if the weight of the insect would be 
too great ; and its descent too rapid, so as to cause it to fall with violence 
upon the earth. The little animal knows how to prevent such an accident, 
by descending gradually. It drops itself a foot or half a foot, or even less, 
at a time; then making a longer or shorter pause, as best suits it, it reaches 
the ground at last without a shock. From hence it appears that these 
larva? have power to contract the orifice of the spinners, so as that no more 
of the silky gum shall issue from it ; and to relax it again when they intend 
to resume their ii>otion downwards: consequently there must be a mus- 
cular apparatus to enable them to effect this, oral least a kind of sphincter, 
w hich, pressing the silk, can prevent its exit. From hence also it ap[)ears 
that the gummy fluid which forms the thread must have gained a degree of 
consistence even before it leaves the spinner, since as soon as it emerges it 
can support the weight of the caterpillar. In ascending, the animal seizes 
the thread with its jaws as high as it can reach it ; and then elevating that 
part of the back that corresponds with the six perfect legs, till these legs 
become higher than the hctad, with one of the last pair it catches the 
thread ; from tliis the other receives it, and so a step is gained : and thus 
it proceeds till it hivs ascended to tlie point it wishes to reach. At this 
time if taken it will be found to have a packet of thread, from which, how- 
ever, it soon disengages itself, between the two last pairs of perfect legs.* 
To sec hundreds of these little animals pendent at the same time from the 
boughs of a tree, suspended at dillerent heights, some working their way 
downwards and some u()wards, attbrds a very amusing spectacle. Some- 
times, when the wind is high, they are blown to the distance of several 
yards from the tree, and yet maintain their threads unbroken. I witnessed 
an instance of this last summer, when numbers were driven far from the 
most extended branches, and looked as if they were floating in the air. 

Having related to you wliat is peculiar in the motions of pedate larva; 
upon the earth and in the air, I must next say something with respect to 
their locomotive powers in the water, Numbers of this description in- 
habit that element. Amongst the beetlc.s, the genera Dtfliscus^ Hydro- 
jdnluSy GijrinuSy Limnius, Parmus^ Hcterocerus^ Phphorus^ Hydiwna, &c. ; 
amongst the bug tribes, Goris, Vedia, Hydrometrn^ Kotonccla, Sif^ara^ Nepn, 
Ranatray Naucoris ; a few Lepidoptera ; the majority of Trichoplera ; Li" 
betluiaf Aeshna^ Agrioiiy Sialis^ JEpbemcra, t'vc. amongst the Ncuro])iera : 
Culex and many of the TipiUarlw Latr. from the dipterous insects ; and 
from the AptcrUy Atax, some Podurcc^ and many of the Onkeida, &c. All 
these, in their larva state, are aquatic animals. 

The motions of these creatures in this state are various. Some walk 
on the ground under water ; oome move in mid- water, either by the same 
motion of the legs as they use in walking, or by strokes, as in swimming ; 
others for this purpose employ certain laminae, which terminate their 
tails as oars ; others again swim like fish, with an equable motion ; sonic 
move by the force of the water which they spirt from their anus ; otlicrsf 

1 Reaom. ii 875. 
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again swim about in eases, or crawl over the submerged bottom ; and 
others walk even on the surface of the water, I shall not now enlarge on 
all these kinds of water-motion, since many will come under consideration 
hereafter. 

There are two descriptions of larvae HydrophiUdee, one furnished with 
swimmers Or anal appendages, by means of which they are enabled to 
swim; the other have them not, and hence are not able to rise from the 
bottom.^ The larvae of Dytkci, by means of these natatory organs, will 
swim, though slowly, and every now and then rise to the surface for the 
sake of respiration. Those of Ephemera!^ when they svvim, apply theii 
legs to the body, and swim with the swiftness and motions of fish. * Those 
of the true May-fly {Sialis lutaria)^ on the contrary, use their legs in 
swijnming, and at the same time, by alternate inflexions, give to their 
bodies the undulations of serpents.^ But the larva? of certain dragon- 
flies (Aeshm and Libellula) will afford you the most amusement by their 
motions. These larvae commonly swim very little, being generally found 
walking at the bottom on aquatic plants : when necessary, however, they 
can swim well, though in a singular manner. If you see one swimming, 
you will find that the body is pushed forward by strokes, between which 
an interval takes place. The legs are not employed in producing this 
progressive motion, for they are then applied close to the sides of the 
trunk, in a state of perfect inaction. But it is effected by a strong 
ejaculation of water from the anus. When I treat upon the respira- 
tion of insects, 1 shall explain to you the apparatus by which these 
animals separate the air from the w'ater for that purpose; in the present 
case it is subsidiary to their motions, since it is by drawing in and then 
expelling the water that they arc enabled to swim. To see this, you have 
only to put one of these larvte into a plate wdth a little water. You will 
find that, while the animal moves forward, a current of water is produced 
by this pumping in a contrary direction. As the larva, between every 
stroke of it> internal piston, has to draw in a fresh supply of water, an 
interval must of course take place between the strokes. Sometimes it 
will lift its anus out of the water, when a long thread of water, if 1 may 
so speak, issues from it.'* 

II. I am next to say something upon the motions of insects in their 
pupa state. This is usually to our little favourites a state of perfect 
repose; but, as I long since observed, there are several that, even when 
become pupae, are as active and feed as rapaciously as they do when they 
are either larvae or perfect insects. The Eermaptcra^ Orthoptera^ Hemi» 
ptetyj^ many of the Xcuropicra^ and the majority of the Aptera^ are of this 
description. With respect to their motions, we may therefore consider 
pupae as of two kinds — active pupae, and quiescent pupae. 

The motions of most insects whose pupae are active are so similar in all 
their states, except where the wings are concerned, as not to need any 
separate account. I shall therefore request you to wait for what 1 have to 
say upon them, till 1 enter upon those of the imago. One insect, however, 

* Miger, Ann. du Mvs. xiv. 441. * De Geer, ii. 621. 

• 5 Ibid. 725. 

* Ibid. ii. 675. Compare Reaum. v? 303. 
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of this kind, moving differently in its preparatory stales, is entitled to notice 
under the present head. In a late letter, I mentioned to yon a bug 
(nrdfivius j)crsonntus)^ whicli usually covers itself with a inaslc of dust, and 
fragments of various kinds, cutting a very grotesque figure. Its awkward 
motions add not a little to the effect of its appearance. When so disposed, 
it can move as well and as fast as its congeners ; yet this docs not usually 
answer its purpose, which is to assume the appearance of an inanimate sub- 
stance. It therefore hitches along in the most leisurely manner possible, 
as if it was counting its steps. Having set one foot forwards (for it moves 
only one leg at a time), it stops a little before it brings up its fellow, and 
so on w’ith the second and third legs. It moves its antenniC in a similar 
way, striking, as it were, first viitli pne, and then, after an interval of 
repose, with the other. ^ The pupae of gnats also, as well as those of many 
other aquatic Dlptcra, retain their locomotive powers ; not, however, the 
free motion of their limbs. When not engaged in action, they ascend to 
the surface by the natural levity of their bodies, and are there suspended 
by two auriform respiratory organs in the anterior part of the trunk, tbeir 
aiidomen being then folded under the breast ; when disposed to descend 
tl»e animal unfolds it, and by siulilen strokes which she gives with it and 
her anal swiniiners to the water, site swims to the right and left as well as 
downwards, with as much ease as the larva.* 

Bonnet mentions a pupa which climbs r.p and down in its cocoon, — ar.d 
tliat of the common glow-worm (Latupj/ris noctlhica) will sometimes pu.di 
itself along by the alternate extension and contraction of the segments of 
its body.^ Others turn round when disturbed. That of a weevil {lltfptn, 
coY/'or), which sf)ins itself a beautiful cocoon like fine gauze, and which it 
fixes to the stalks of the common spurrey (Snginn arvrnsh), upon my 
touching this stalk, wliirled round several times with astonishing rapidity. 

The chrysalis of a moth (//v/mg/ywo/a diapar) when touched turns round 
with great quickne>s ; hut, as if fearful of breaking the thread Ity which it 
is suspended by constantly twisting it in one direction, it performs its gy- 
rations alternately from left to right and from right lo left.’' Ciencrally 
speaking, quiescent [}upre when disturbed show that they have life, by 
giving their abdomen violent contortions. 

But the most extraordinary motion of pupae is jumping. In the year 
1810 I received an account from a very intelligent young lady, who collected 
and stmlied insects with more than common ardour anil ability, that a Iricnd 
had brought her a chry.salis endued with this faculty. It was scarcely a 
quarter of an inch in length ; of an oval form ; its colour was a semi- 
transparent brown, with a white opakc hand round flic middle. It was 
found attached, by one end, to the leaf of a bramble. It repeatedly jnrnjicd 
out of an open pill-box that was an inch in height. ^ When put into a 
drawxT in which some other insects were impaled, it .skipped from si<lc to 
side, passing over their backs for nearly a quarter of an hour witli surju ising 
agility. Its mode of spT-inging seemed to be by balancing itself u[)on one 
extremity of its case. About the end of October one end of the case grew 
black, and from that time the motion ceased; and about the middle o 
April, in the following year, a very minute ichneumon made its appearance 
by a hole it hud made at the opposite end. Some lime after I recent* 

* Duxneril, 7>a/7. Element, ii. 40. u. Ct *)• 


I De Geer, iii. -o', 
ibid. iv. 43. 
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this history, I happened to have occasion to look at Heaiimur’s memoir 
upon the enemies ot* caterpillars, where 1 met with an account of a siuiilar 
jumping chrysalis, if not the same. Round the nests of the caterpillar of 
the processionarv moth, before noticed, he found numerous little cocoons 
suspended l>y a thread three or four inches long to a twig or a leaf, of a 
shortened oval form, and close texture, but so as the meshes might be dis- 
tinguished. These cocoons were rather transparent, of a coffee-brown 
colour, and surrounded in the middle by a whitish band. When put into 
boxes or glasses, or laid on the hand, they surprised him by leaping. 
Sometimes their leaps were not more than ten lines, at others "they were 
extended to three or four inches, both in height and length. When the 
animal leaps, it suildeuly changes ordinary posture (in which the back 
is convex and touches the up{)er part of the cocoon, and the head and anus 
rest upon the lower), and strikes the upper |)art with the head and tail, 
before its belly, which then becomes the convex part, touches the bottom. 
This occasions the cocoon to rise in the air to a height proportioned to the 
force of the blow. At first sight this faculty seems of no great use to an 
animal that is snspcndeil in the air ; but thew imls may pro!)ahly sometimes 
place it in a tiillerent and unsuitable position, and lodge it upon a leaf or 
twig: in this case it has it in its power to recover its natural station, 
lieaumur could not ascertain the fly tiiat should legitimately come from 
this cocoou\ I'or dilfercnt cocoons gave different flics: whence it w'as evi- 
dent that these ichneumons were infested by their own parasite*. • This 
iniLdit he the case with that of the lady Just mentioned. Perhaps, properly 
spe -.king, in tliis last instance the motions ong’nt rather to he rc'garded as 
belonging to a larva; hut as it had ceased feeding, and had enclosed itself 
in it>. coco(*n, I consider it as belonging to the presjuu Iicad. 

You may |)r<)hal)!y here feel some curiosity to be informed how the 
nr.iia.rous larvie that are buried in their pupa state, either in the heart of 
tru-s, under tlie cart'a, or in the waters, effect their escape from their various 
prixias and become denizens of the air, especially as you are aware that 
each is shrondtvl in a winding-sheet and cased in a colfm. In most, how- 
ever, if you examine this eoflin closely, \on will see resuiigam written 
upon it. What 1 mean is this. The jmpariumy or case of the animal, is 
iurnished witli certain acute points {mlinimni/ft), generally single, but in 
some instances forked, looking towards the anus, and usually placcil upon 
transverse ridges on the back of the abdomen, hut sometimes arming tlu* 
‘Sides or the margins of the seements. By this simple contrivance, aided 
by new'-horn vigour, when the time for its great change is arrived, (he 
included prisoner of hope, if under ground, pus’nes itself gradually upwards, 
till i^L'aching the surface its head and trunk emerge, when an opening in the 
latter being effected by its efforts, it escapes from its confinement, and once 
niorc tastes the snvccis of liberty and the joys of life. Those that are in- 
closed in trees aiul spin a cocoon, ai ' furnished with points on the head, 
^vith which they make an opening in the eocov^n. The pupa of the great 
gnat-moth (Cossks /igniperda) thus, by divers movements, keeps disengaging 
itself from this envelope, till it arrives at a hole in the tree which it ha.t 
niade when a caterpillar; when its anterior part having emerged, it stops 

* Mr. Westw'ood states that it belongs the genua Perililufs^ belonging to the 
Ichneuinonida). See Moil C/ass. (ns. ii. p, HU. for further notices upon it. 

* Keaum. ii. 4o0. 
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short, and so escapes a fall that might destroy it. After some repose, in 
consequence of very violent efforts, it bursts through the front of the pu- 
parium, and thus escapes from its prison.' 

The insects of the Ttnehoptera order, or case-worm flies, are quiescent 
when they first assume the pupa, but become locomotive towards the close 
of their existence in that state. Since they inhabit the water when they 
become pup®, Providence has furnished them with the means of quitting 
that fluiti without injury, when they are to exchange it for the air, which 
in their winged state is their proper sphere of action. I have before 
described to you the grates which shut up their cases when they become 
quiescent ; if they had no means of piercing these grates, they would perish 
in the waters. The head of these pup® is provided at first with a [uirticular 
instrument, which enables them to effect this purpose ; its anterior part is 
armed with a pair of hooks in form resembling the beak of a bird ; and with 
this, previously to their last change, they make an opening in the grate, 
which, though it once defended, now confines them. But at this moment, 
perhaps, the insect has a considerable space of water to rise through before 
she can reach the surface. This is all wisely provided for ; before she 
leaves the envelope which covers her body, she emerges from the water, 
and fixes herself upon some plant or other object, the summit of which is 
not overflowed. But you will here, perhaps, ask — How can a pupa in her 
envelope, with all her limbs set fast, do this ? This affords another instance 
of the wise provision of the beneficent Father of the universe for the wel- 
fare of his creatures. The antenme and legs of this tribe of insects, when 
they are pup®, are not included, as is the ca^e with most that are quiescent 
in that state, in the general envelope ; hut each in a separate one, .so as to 
allow it free motion. Thus the insect, wdieri the time is come for its lust 
change, can use them (excc[)t the liind legs, which being partly covtred by 
the wing-castis remain w'ithout motion) with ease. It then stretchc' oat 
its antenn®, and steering with its legs makes for the .surface. Do deer saw 
one just escaped from its case run and swim with surprising agility over 
the bottom ot a saucer, in which lie had put some cases of these flies ; and 
at last when he held a piece of .stick to it, it g(»t upon it, and having cmergnl 
from the water, prepared to cast its envelope. It is remarkable, that the 
envelope of the intermediate tarsi, like the posterior ones of’ Jh/fin'i, is 
fringed on one side with hairs, to enable the insects to use them ns 
swimming feet*, while those neither of the larva nor imago are so cir- 
cumstanced, 

I am, &c. 

1 Lyonet, Trait. Anal. 16, ^ l)c Geer, ii. 518. 
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MOTIONS OF INSECTS, ilrnago.) 

III. The motions of insects in their perfect or imago state are various, 
and for various purposes ; and the provision of organs by which they are 
enabled to effect them is cc|ually diversified and wonderful. It will be con- 
venient to divide this multifarious subject ; I shall therefore consider their 
motions under two principal heads: — motions of insects reposing — and 
motions of insects in action ; — and this last head I shall furtlier subdivide 
into motions whose object is change of place, and sportive motions. 

The first of these, motions of insects reposing^ will not detain us long. 
The most remarkable is that of the long-legged gnats or crane-flies ( TipuUe), 
When at rest upon any wall or ceiling, sometimes standing upon four legs, 
and sometimes upon five, you may observe them elevate and depress their 
b()d\' alternately. This oscillating movement is produced by the weight 
of their body and the elasticity of their legs, and is constant and uninter- 
rnpted during their repose. Unless it be connected with the respiration 
of the animal, it is not easy to say what is the object of it. Moths when 
feeling the stimulus of desire, or under alarm, set their whole body into a 
trtinor,' A living specimen of the hawk-moth of the willow- beiiig once 
brought to me, upon placing it upon my hand, after ejecting a milky fluid 
from its anus, it put its wings and body in a most rapid vibration, which 
continued more than a minute, when it flew' away. A butterfly, called by 
Anrelians “ The large skipper” (^Hesperia stflvnnus)^ when it alights, which 
it does very often, for they are never long on the wing, always turns half 
way round ; so that, if it settles with its head from you, it turns it tow-ards 
30U. 

Others of the motions in question are merely those of parts. But- 
terflies, when standing still in the sun, as you have doubtless often ob- 
seryed, 

“ Their golden pinions ope and close ; ** 

thus, it should seem, unless this nK)tiou he connected with their respi- 
ration, hlternately^ warming and cooling their bodies. You have probably 
noticed a very common little fly, of a shining black, with a black spot at 
the end of its wings {Svhplcra vibrans'^). It has received its trivial name 

' Peek in Linn. Trans, xi. 92. 

* Meigcn considers this as an Oftaiis: t*ut ^ts peculiar habit of constantly- vi- 
brating its w-iiigs indicates a distinct genus j especially- as the habit is not contined 
to a single species. 
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(vibrans) from the constant vibration which, when reposing, it imparts to 
its wings. This motion, also, 1 have reason to think, assists its respira- 
tion. Some insects when awake are very active with their antenna*, 
though their bodies are at rest. I remember one evening attending for 
some time to the proceedings of one of those case worm- flies (Lrptocerns), 
that arc remarkable, like certain moths, for their long antennae. It was 
perched upon a blade of grass, and kept moving these organs, which were 
twice as long as itself, in all directions, as if by means of them it was 
cx])Ioni)g every thing that occurred in its vicinity. Many Tipulae, and 
likewise some mites {Acarus vibrans anti (iamasus vwtatorhis)y distinguished 
by long anterior legs, from this circumstance denominated jycdcs inotalorii 
by Liuius holding them up in the air jjmpart to them a vibratory motion, 
resembling that of the antennae of some insects.^ I scarcely need mention, 
what iniirrt often have attracted your attention, the actions of flies when 
they clean themselves ; how busily they rub and wipe their head and 
thorax with their fore legs, and their wings and abdomen with their hind 
ones. Perhaps you are not equally aware of the use to which the rove- 
beetles {Sfnp/n/ilnus L.) put their long abdomen. They turn it over their 
liack not only to put themselves in a threatening attitude, as I lately re- 
lated, but also to fold up their wrings with it, and pack them under their 
short elytra. 

With respect to tlic motions of insects in arfion^ they may he sululivulc!!, 
as was just observed, into motions whose object is change of place — and 
sportive iuoti<ms. 

Tile locomoiions of these animals are walking, running, jumping, climbing, 
flying, swimming, and burrowing. I begin with the wufkcn* 

Tile mode of their wn/khtg depends upon the number and kind of their 
Ices. Witii regard to tiiesc, insects may be divideii into four classes ; viz. 
I lex n pod . or those that have only .'Vi* legs : such arc tliose of i*verv ordtr 
ex(*e[)t the Aptcra of Linne, of which only three or four genera belong to 
this class ; — Orlopods^ or tho.se that have c/g/// legs, inchuling the tribes ol 
mites ( u lrr,,»\;i^/) ; spiilers (//rcrz/^ /VAc) ; long-legged .spiders (Pbulan^uhc) ] 
and >corpions {Storjn.uitbc') : — Poft/puds^ or those that hiwv Jouririn leg'., 
consisting of the wood-lice tribe (Oniscubv) ; — and Aipri/rpuds, or tlk)M* 
that have more than fourteen legs — oiten more than a hundred — com- 
posed of the two tribes of centipedes (Scoloprndridw) and mdlepedcs 
(^lubdw). The first of these classes may he denominated propn\ and the 
rest improper ins< ets. Tlie legs of ail seem to consist of the suine general 
parts ; the hi(), trochanter, thigh, shank, ami foot ; the four first being 
usually without joints (though in the Araneida’y Scii* the shank has two), 
and the foot having from one to above forty * 

1 I)e Geer, vi. 

2 The ino-t. eomrnon number of joinfs in the tarsus is from two to five; hut tin* 
Phahingida; li.'ivp sMMiei.mey mure tiiau forty. Ja these, under a lens, this 
looks like a jointed atitenna. 

(ieollroy, and him most modern entomologists, has taken the primmy 

divisions of tiif3 Coh>i,f}!rra order from the number <»f joints in the tarsus; but thi--. 
altboiigli perhaps in the majority of eases it m;iv atfonl a natural division, will ii"i 
Mniv'er.saIIv. For - - not to mention the in.stanc«* of Pspfaphus, clearly larlongiui; 
the Pracbi/ptera- !»otli Grav'., .and am-ther genus i hat I have sq 

Irom it (Carpidinn. K. Ms.), have only two joints in their tarsi. In this trN-o 
thcretorc, it can onl} be used for secondary division - — K. 
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In walJcing and runnin^^ the hexapods, like the larvae that have perfect 
legs, move the anterior and posterior leg of one side and the intermediate 
of the other alternately, as I liave often witnessed. De Geer, however, 
affirms that they advance each pair of legs at the same time ^ ; but this is 
contrary to fact, and indeed would make their ordinary motions, instead of 
walking and running, a kind of canter and gallop. Whether those that have 
more than six feet move in this way, which is not improbable, from the dif- 
ficulty of attending at the same time to the movements of so many mem- 
bers, is not easily ascertainctl. 

The dog-tick {Lvodcs if when young and active it moves in 

the same way that it does when swollen to an enormous size with blood, 
seems to afford an exception to th^ mode of walking just described. . It 
first uses, says Uay, its two anterior legs as antennm to feel out its w’ay, 
and then fixing them, brings the next pair beyond them, which being also 
fixed, it takes a second step with the anterior, and so drags its bloated 
carcass along.'-* lledi observes that when scorpions walk they use those 
remarkable eomh-like processes at the base of tlicir posterior legs to assist 
them in their motions, extending them and setting them out from the 
body, as if they were wings: and his observation is confirmed by Amoreux, 
who calls them ventral swimmers.^ I have ot’ten noticed a millepede 
( Ii(h(s trrrr.dris\ frequently Idniul under the bark of trees, and wber«* 
there is not a free circulation of air, tlie motions of which are worthy of 
attention. Observed at a little distance, it seems to glide over the surface, 
l!l<e a serpent witliont legs ; but a nearer inspection shows how its move- 
ment is accomplished. Alternate portions of its nnmerons legs are ex- 
ti inled hcyoiul the line of the l)od>, sons to form an obtuse angle with it ; 
while those in the intervals preser\’e a vertical <lirection, so that as long 
ii" it keeps moving, little hunches of the legs are alternately in and out from 
oae end to the other of its long body ; and an amusing sight it is to see the 
undulating line of motion successively beginning at the head ami passing 
c !i at the tail. The motion of centipedes (Sco/opriidra), as well as that of 
ibis inject and its congeners, is retrogressive as well as progressive. Put 
yoar finger to the common one {Lii/iolnus Jht;/icnlus), and it will imme- 
diately retrograde, and with the same facility as if it was going forwards. 
This dilfereiice, however, is then observable — it uses its lour hind legs, 
which, when it moves in the usual way, arc draggctl after it. Almost all 
the other apterous insects, as well as iiiany of tliose in the other orders, can 
move in all directions ; backwards, and towards both sitles, as well as for- 
wards. Jlonnct mentions a .spider (not a spinner) that always walked 
backwards when it attacked a large insect of its own tribe ; hut when it 
h^d succeeded in driving it from a captive fly, which, however, it did not 
eat, it walked forwards in the ordinary way.‘ 

Insects vary iiiiich in tiiclr walking paces : some crawling along, others 
walking slowly, and others moving with a very quick step. The field- 
cricket {GrpUus campcalrk) creeps very slowly — the bloody-nosc beetle 
{Timarcha tciwhrlcosa) and the oil-beetle ( Proacarahtcus) march ver^ 
leisurely ; the spider wasps (^Pnvipilus) walk by starts, as it were, vibrating 
their wings at the same time without expanding them ; while flies, ichneu- 
mons, wasps, A'c., and many beetles, walk as fast as they can. One insect, 

* De Goer, iii. 284. 

® Keili, Opusc, i. 80. Am irciix, 44. 


2 Phf. Lts. 10. 
4 CEurr. ii. 420. 
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a kind of snake-fly {Maniisj^a pngmia), is said to walk upon its knce^. 
The crane-flies {Tipula olcmcca) nml shephenl-spidcrs {Phalanghtni) have 
legs so disproportionately long, that they seem to walk upon stilts ; but wlicii 
we consider that they have to walk over and amongst grass — the former 
laying its eggs in meadows — we shall see the reason of this conlbrmation. 
Insects do not ahvays walk in a right line ; for I have often observed the 
little ini(.lges {Psijchoda Latr.), when walking up glass, moving alternately 
from right to left and from left to right, as humble-bees fly, so as to describe 
small zigzags. 

Numerous are the insects that run. Almost all the predaceous tril)es, 
the l)lack dors, clocks, or ground-beetles (^Knfrcchina)^ and their fellow 
destroyers the CicindcUv, and other Euptcrina — which Linne, with nmoii 
I'/ropriety, has denominated the tigers of the insect world — are gifted with 
uncommon powers of motion, and run with great rapidity. The velocitv, 
ill this respect, of ants, is also very great. Mr. Delisle observed a fly — -,r) 
minute as to be almost invisible — wliii h ran nearly three indies in a demi- 
sccond, and in that space made blO steps. Consequently it eonid take a 
thoiisantl steps during one pulsation of the blood of a man in health,^ 
Which is as if a man, whose steps measured two feet, should run at the 
ineredihle rate of more llian twenty miles in a minute ! How astonishii.L', 
then, are the [lowers with w hich these little beings are gifted ! The forest- 
fly {ni})})(>bf)scn), and its kindred genus OniUhponiid parasitic unon hiriK, 
arc extremely difficult to take, as I have more than once experienced, fro;:! 
their extreme Jigility. I lost one from this cirenmstanct! two years iigc, 
that I found upon the sea-lark {C barmlrius lliulicula), and which appeared 
to he nondescript. Another most singular insect, whic h though apterous 
is nearly related to these — I mean the louse of the hat {Xpett rihui I'csjwr- 
is still more remarkable for its swiftness. Its legs, as appears 
frotn the observations of Ctilonel Montague, tire fixed in an imiisual posi- 
tion on the npfier side of the trunk. “ It. transports irsidf,’’ to use the 
wonis of the gentleman just mentioned, “ with such celerit y from one part 
of the animal it inhabits to the opjiosite ami most distant, tiUhough ol - 
strueted by the extreme thickne'-s of the fur, ilnit it is not readily taken.” 

“When two or three went put into a small phial, their agility appeared 

inconceivably great ; for as their feet are incafiahle of fixing upon so smooth 
a body, their whole exertion was enqiloied in laying liold of each otiier ; 
and in this most enrions struggle they appeared actually flying in circles : 
and when the bottle was reclinetl, they would frequently (>ass from one 
end to the other with astoni.sliing velocity, acconqianicd by the same gyra- 
tions : if by accident they escaped eacli other, they very soon became inu- 
tionlcss ; and as quickly were the whole put in motion again by the least 
touch of the bottle or the movement of an individual.* Iiicredilily great 
also is the ra[)i<lity with which a little rcildish mite, with two black dots 
on the anterior partof its hack {Gam/isun l{arcarum)^vo\mno\\ upon straM- 
herries, moves along, ,Sneh is the velocity with which it runs, that it 
appears rather to glide or fly than to use its legs. 

When insects \v,dk or run, their k?gs are not the only irieinhers that are 
put in motion. Tliey will not, or rather cannot, stir a step till their antemue 
. I “c removed from their .station of repose and set in action. Wlico lie 
clmfcrs or petaloc* rous beetles are about to move, these organs, bet >12 

* Linn, Trans, xi. 13. 


^ Lesser, I. i. 2 18. note 24. 
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concealed, instantly appear, and the laminae which terminate them being 
separated from each other as widely as possible, they begin their march. 
They employ their anteniire, however, not as feelers to explore surround- 
ing objects, — their palpi being rather used for that purpose, — but, it should 
seem, merely to receive vibrations, or impressions from the atmosphere, to 
which these lamina?, especially in the male cock-chafers, or rather trcc- 
chafers {Mclolovthcc), present a considerable surface. Yet insects that 
have filiform or setaceous antennse appeal* often to use them for exploring. 
When the turnip-flea (IJal/ica oUracca) walks, its antennae are alternately 
elevated and depressed. The same thing takes place with some woodlice 
( Oimckldc)y which use them as tactors, touching the surface on each side 
with tbein, as they go along. Tliis is not, however, constantly the use of 
this kind of antenn.'e ; for I have observed that Tclcphoriis livicliis, — a nar- 
row beetle with soft elytra, common in flowers, — when it walks vibrates 
its setaceous antennae very briskly, but docs not explore the surface with 
them. The parasitic tribes of IlifnienopUra^ especially the minute ones, 
when they move, vibrate these organs most intensely, and probably by 
them discover the insect to which the law of their nature ordains that they 
sliould Commit their eggs; some even using them to explore the deep holes 
in which a grub, the appropriate food of their larva, liirks.^ But upon 
this subject I shall have occasion to enlarge when 1 treat of the senses of 
insects. Antemiie are sometimes used as legs. A gnat-like kind of bug 
( Vh'laria vagahwula) has very short anterior legs, or rather arms ; while the 
t\v(^ posterior pair are very long. Its antennie also are long. When it 
walks, which it does very slowly, with a solemn measured step, its fore- 
legs, which perhajis are useful only in climbing, or to seize its prey, are 
apf'iiecl to the body, and the antennm being bent, tiieir cxircmity, which is 
rather thick, is made to rest upon the surface on which the animal moves, 
and so supply the place of fore-legs.” Mr. Curtis suspects that Xi/cla 
;w,,s 77//7, a hymcnoptcrous insect related to Xiphi/dria, uses its maxillary 
palpi as Icgs.^ T have observed that mites often use the long hairs witii 
which *^he tail of some species is furnishctl, to assist them in walking. 

Another mode of motion with which many insects are. endowed is 
jumping* This is generally the result of the sudden mibending of the arti- 
culations of tile posterior legs and other organs, which before had received 
more than their natural heud. This unheiiding impresses a violent rotatory 
motion upon these parts, the impulse of which being communicated to the 
centre of gravity, causes tin? aniiuid to spring into the air with a deter- 
minate velocity, opposed to its weight more or less directly.* Various are 
the organs by wliieh these creatures are cuablcil to effect this motion 
T*1ie majority do it by a peculiar conformation of the bind legs ; others, 
by a pectoral process ; and otiicrs, again, by means of certain elastic ap- 
pendages to the abdomen. 

The hind Icga of many beetles aie fiirnished with remarkably large and 
thick thighs. Of this ilescription arc vscveral species of weevils ; for in- 
stance, Orchestes and Rawphvs ; tlie whole tribe of skippers {Haltica)^ ami 
the spendid Asiatic tribe of <S:c. The object of these dispropor- 

tioned and clumsy thighs is to allow space for more powerful muscles, by 

* Marsham in Linu, Tr'^ns, iii. ■. 

* Do Geer, iii. 

* Cuvier, Anat, Cowp. i. J'lkk 
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* Orv. Entom, i\. iii). t. i. 
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which the tiblie, when the le?s are nnhent, arc impelled with greater force. 
In the Orthoptera order, all the grasshoppers, including the genera GruU 
lota/pa, Gnilhs^ Tridartplusy Ijocitsitty Acrhht, Pltrryjdipllay Pneumora^ Trux- 
alky Acri/diuuty Tclrivy &c., are distinguished hy incrassated posterior 
thighs ; which, however, arc much longer, more tapering and shapely 
(they are indeed somewhat clumsy in the two first genera, the crickets), 
than those of most of the Colropfvra that are furnished with them. When 
dispo'^ed to leap, these insects hend their hind leg so as to bring the shank 
into close contact with the tliigh, which has often a longitudinal furrow 
armed w ith a row of spines on each side to receive it. The leg being thus 
bent, they suddenly unbend it with a jerk, when, pushing against the plane 
of position, they spring into the air often to a consiilerable height and 
distance. A locust, wliieh, however, is aided by its wings, it is said will 
leap two hundred times its own length.* — Ari^^tophalles, in onler to make 
the g’cat and good Athenian philosopher Socrates a[)pcar riiliciilous, re- 
presents him as having measured the leap of a flea.^ In our better times 
scientific men have done this without being laughed at for it, aud liavo 
ascertained that, comparatively, it e(juallcd that of the locust, being also 
two lumilred times its lengtln Being etiected hv umsciilar force, witlionf. 
the aid of wdngs, this is an astonishing leap. There are several insect^, 
however, which, although they are furnished with incrassated posterior 
thighs, do not jumj). Of this descrij;ti<)n arc some beetles hclouging to 
the Xrchdaii^ (CEdemem Oliv.), in wdiich this seems a peeuliaritv 

of the male, and amongst the not to nK?ntion others, severr;! 

species oi' Chulcky and all that are known of that singular genus Lnicos/d;, 
3Iany insects, tliat jump hv means of their posterior legs, have not tliCM: 
thiglis. This is said to l)a the case with Scaphidiumy a little tribe of 
hcetli s arid one of the same onler, tliat seems to come hetw'cen Amdduui 
aud PiiliHu-^y found hv ojir friend the liev. H. Sheppard, anti w hich I have 
namtai after him Chora^ua Shrppnrdiy is similarly circumstanced. In tli • 
various trilres of frog-hoppers (fVreo/^/VA/*, ^'c.), the posterior tihi;p npjrear 
to he principally concerned in their laiping. Tlie^e are often very Ion:, 
and furnished, on their exterior margin, with a fringe of siilf hairs, or a 
series of strong spines, hv pressing which again-t the plane of position they 
are supposcil to ho aitled in effecting this motion. On this occasion tliey 
bend their legs like tlie grasshoppers, ami then unbending kick them out; 
with violence.* Many of them, amongst the re^t Anthrophorn sputtiaridy 
have the extremity of the above tibix* arnicMl with a coronet of spines; 
these arc of great ii^e in pushing them off' when the legs are unbended. 
This insect, when about to leap, places its posterior thighs in a direction 
perpendicular to the plane of position, keeping tliem close to the hoily ; 
It next with gre?it violence puslu's them out backwards, so as to .stretch 
the leg in a right line. These s[»ines then lay hold of the surface, and hy 
their f)rcssurc enable the body to spring forwartls, when, being assisied by 
its wings, it will make astuMisliing leaps, sometimes as much as five or six 
feet, which is more than ‘^50 times, its own length ; or a.s if a man ol 
ordinary stature sin add he able at once to vault through the air to the 
di.stance of a quarter of a mile. Upon gla.ss, where the .spines arc ot an 


I Sw^'n :m. Bibl. Xnt Ed. Hill, i. 123. b. 

^ Arisl'* b. Nuheity Act. i. Sc. 2. 

* Tro»t, UeitragCy 4'). ^ JJu Geer, iii. 101. 
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use, the insect cannot leap more than six inches.^ The species of another 
genus of the homopteruus Hemiptcra (Chermes)^ that jump very nimbly by 
pushing out their shanks, are perhaps assisted in tliis motion by a remark- 
able horn looking towards the anus, which arms their posterior hip. Some 
bugs that leap well, Acanlhm sallatoria^Sic., seem to have no particular ap- 
paratus to assist them, except that their posterior tibiae are very long. 
Several of the minute ichneumons also Jump with great agility, l)ut by 
what means 1 am unable to say. I'heje is a tribe of spiders, not spinners, 
that leap even sideways upon their prey. One of these (Salticus sccnicivi)y 
when about to do this, elevates itself upon its legs, and lilting its hcail 
seems to survey the spot belore it jumps. When these insects spy a 
small gnat or lly upon a wall, they efeep very gently towtirds it with short 
steps, till they come within a convenient distance, when they spring upon 
it suddenly like a tiger. Bartram observed one of these spiders that 
jiimped two feet upon a humble-bee. 'J'hcmost amusing account, however, 
of the motions of these animals is given by the celebrated Evehn in his 
Travels. When at Koine, he often observed a spider of this kind hunt- 
ing tlie dies which alighted upon a rail on which was its station, it kept 
crawling under the rail till it arrived at the j)art opposite to the fly, wlieii 
stealing iij) it would attempt to leap upon it. If it discovered that it was 
not perfectly opposite, it would immediately slide down again unobserved, 
and at the next attempt would come directly upon the fly’s back. Did 
till' f’v happen not to he within a leap, it would move towards it so sol’th, 
thut its motion seemed. not more perccj)tihle than that of the shadow of 
the gnomon of a dial. If the intended prey moved, the spider would keep 
pace with it as exactly as if tliev w’ere actuated by one spirit, moving back- 
wards, fqrw'ards, or on each side with. out turning. When the fly took 
wing, and pitclual itself behind the huntress, she turned round with the 
swiitness of thought, and always kept her head towards it, though to all 
J'jjpearance as immovahlo as one of the nails driven into the wood on 
which was her station ; till at last, being arrivetl within due distance, swift 
as lightning slic made the fatal leap and secureil her prey.- I have had an 
opportunity of observing very .similar proceedings in Sf/Zlfcus scculciui. 

But the legs of insects are not tlie only organs by w^hich they leap. The 
numerous sjmeies of the elastic beetles (E/alcr), skip-jacks as some call 
them, perform this motion by means of a pectoral process or nnicro. 
These animals having very short legs, when laid upon their backs, cannot 
by their means recover a |)rone position. To supply this seeming defect 
in their structure, Providence has furnished them with an instriimeut 
which, when they are so circumstanccil, rnahles them to spring into the 
nir and recover tlicir standing. If you examine the breast { pectus) of one 
nl these insects, you will observe between the bases of the anterior pair of 
It’gs a short and rather blunt process, the point of w hich is towards the 
anus. Opposite to this point, and a little bclbre the basis of the inter- 
nicdiate legs, you will iliscover in the after-breast (jmstpcctus) a rather 
deep cavity, in which the point is often sheathed. This simple apparatus 
all that the insect wants to effect tlie above purpose. When laul upon 
>ts hack, in your hand if you plo:’se, it will first bend back, so as to form 
a very obtuse angle with tiich otlicr, the head and trunk, and abdomen and 

t I)e Cccr. hi. 

* livclyn, qnotcil in Ilooko’s Mirrogr. 200. 
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nietathorax, by which motion the mucro is quite liberated from its sheath; 
and then henciing them in a contrary direction, tlie mucro enters it again, 
and the former attitude being briskly and suddenly resumed, the nmcio 
Hies out with a spring, and the insect* rising, sometimes an inch or two in 
the air, regains its legs and moves off*. The upper part of the body, by its 
pressure against the plane of position, assists this motion, during wiiich the 
legs are kept close to its underside. Cuvier, when lie says that man and 
birds arc the only animals that can ^ap vertically ^ seems to have forgotten 
the leap of Elaters, which is generally vertical, the trunk being vertically 
above the organ that produces the leap. 

Other insects again leap by means of the abdomen or some organs 
attached to it. An apterous species, belonging to the Ichncumouida^ 
and to the genus Cn/pfus, takes long leaps by first bciuling its abiloincii 
inwards, as De (lecr thinks, and then pushing it with lurce alone: tin 
plane of position.* There is a tribe of minute insects amongst the Apfrra, 
found often under bark, sometimes on the water, and in various otiur 
situations, which Linne has namcti Podura^ a term implying that liny 
have a leg in their tail. This is literally the fact. For the tail, or aniil 
extremity, of these insects is furnished with an indexed fork, which, 
though usually bent under the body, they have the power of imbcndin!:; 
during which action, the forked spring, pushing powerfully against tiiy 
plane of position, enables the animal to Icaj) sometimes two or thrci* 
inches. \V!iat is more remarkable, these little animals are by this or;;:i:i 
even empowered to leap iqion water. There is a n.innte Mack sjx ciL ^ 
( P. aqitdtica)^ which in the spring is often seen floating on that contaiiu t 
in ruts, iiollovvs, or even ditches, and in such infinite numbers as torcscmbly 
gunpowder strewed upon the surface. When disturbed, these black grains nr • 
seen to skip about as if ignited, jumping with as much ease as if the fluid 
were a solid plane, that resists their pressure. The insects of another gciiii'f, 
sef)aratcd from Podurn by Latreille under the name of Sminf/nn'itSy have al.o 
an anal spring, which, when bent under the boriy, nearly reaches the hr.iu, 
I hese, which are of a more globose form than Podura, are so excessivn . 
agile that it is almost inij»ossihlc to take them. lYessing their spriiu 
against the surface on which they stand, and iinhcndiug it with force, tlK; 
are out of jour reach before your finger can come near them. Oncol 
them, *V. fu.scit.Sy licsides the caudal fork, has a very singular organ, tlic ii> ‘ 
of which i.s tojin vent it from falling from a pcrpcndicidar surface, on wliiih 
they are often fomul at a great height from the ground. 13clwcen the cmN 
ol the fork there is an elevated cylinder or tiii)e, from which the animal, 
when necessary, can protrude two long, filiform, Hc\il)lc, transparent tin* ail- 
covered with a slimy secretion. By these, when it has lost its ladil, ii 
adheres to the surface on which it is stationed.® AnolluT insect relatal 
to the common siigar-lonse, and called by Latreille Machdis poh/pod'’, 
some place.s commoi under .stores'*, lia.s eight pair of springs, one on c;u’l> 
ventral .segment of the abdomen, by means of which it leaps toav.on- 
flerfiil distance, and with the greatest agilit v. 

(Timbjn;^ is another motion ofinsect.s that merits particular coiiFi'Jcr> 
tioit : since, as this includes their power of moving against gravity — 'is 


1 Annt. Co ,0.1 lO^. # ii. IHO. 

* Do (iecr, \ii. HH. t. iii. f. 10. r. r. 

^ This insect ahvunds at East Earleigh, near Maiditono. 
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rce flies and spiders do upon our ceilings, and up perpendicular surfiiccs 
even when of glass, it affords room for inuc}i interesting and curious in- 
<]uirv. CliinVnng insects may be divided into four classes. Those that 
climb by means of their claws ; those that climb l)y a soft cushion of dense 
hairs, that, more or less, lines the underside of the joints of their tarsi, 
tlie claw-joint excepted; those that climb by the aid of suckers, which 
adlierc (a vacuum being produced between them and the plane of position) 
by the pressure of the atmos[}lierc ; and those that are enabled to climb 
by means of some substance which they have the power of secreting. 

The first order of climbers — those that climh hy means of their claws 

— includes a large proportion of insects, especially in the Colcoptcrn order 

— the niajQrity of those that have five joints in their tarsi lieing of this dc- 
hcri[)tion. Tlie jiredaceoiis tribes, parricniarly the numerous and prowling 
ground- beetles (Kufrccl/inn)^ often thus ascend the plants and trees after 
their prey. Thus one of them, the beautiful but ferocious Calosoma sj/co- 
phania^ mounts the trunk and branches of the o;«k to commit fcaiTiil 
ravages amongst tlie hordes of cater[)illars that inliabit By these the 
less sa^■age but equally destructive tree-chafers {Mclolonlhie)^ and those 
enemies of vegetable beauty the rose-chafers (^Ctionia aumla), are enabled 
to maintain their station on the trees and shrubs that they lav waste. 
And by tliese also the water-beetles {Ihjtiscus, IJj/(/rnj)liiliiSyi^c.) climb the 
a(|uaric plants. But it is unnecessary further to enlarge upon this heail ; 
I shall only observe, that in most of the insects here enumerated tiie claws 
appear to iie aided by stiff’ hairs or bristles. 

Other eliiroers ascend hy means ot' foot^cusJiioas (pulrU/i) composed 
-d’ hairs, as thick set as in plush or velvet, with which the under sides 
< f die joints of their tarsi — the claw-joint, wliich is always naked, ex- 
cepted — are covered. These cushions are particularly conspicuous 
ill the beautiful tribe of plant-beetles {ClirpsomclkUc). A common in- 
ert of this kind before mentioned, called the hloody-nose beetle 
{'J'nmrcha wucbricosa), by the aid of these is enabled to aillicrc to the 
tr.iiling plants, tiic various species of bed-straw {Galium), on which it 
i'eedsj aiul by these will support itself against gravity ; for both this and 
C/nysomcla (jncliiu^cusis w'lW walk upon the hand with their back down- 
wards, an 4 l it then requires a rather strong pull to ilisengage them from 
llicir .station. I'he wdiolc tribe of weevils {R/n/nchopliora Latr.) are also 
furnished with these cushions, hut not always upon all their joints, some 
liaving them only at their apex ; and the palm-weevil {Conlijlia Palmarwu) 
at the extremity solely of the last joint but one. Those brilliant beetles tiie 
'^uprcstcH have also these cusiiions, as have likewise the numerous tribes 
of capricorn-beetles (Loviricorncs Latr.). The larvic of these being limlicr- 
borers, the parent insect is probably thus enabled to ailhere to this snh- 
btance whilst it deposits its eg^'s. Indeed, in some species of tlie former 
genus the eushious wear the appearance of suckers. While the linear 
species of llclops arc without tlicm, they clothe all the tarsi of //. amciis 
(Cltahitcs K. Ms).2 In two other genera of the same order, Silpha ai*. 
Cicindela^ tlie anterior tarsi of tin males are furnished with them ; in these, 
therefore, they may hi^ regarded, like tlie suckers of the large water-beetles 

’ Bcanm. ii. 457. 

p* The insect here alluded l(^ is figured by Olivier under the name of Tcnehrh 
fiilciis (No, 57. t. J. f. 4.): bis llclops tcncus {So 58. t. i. f. 7.) is a ditferent insect. 
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(Dj/tisd), as given for sexual purposes.^ The three first joints of the anterior 
tarsi of many of the larger rove-beetles (Str/p/njlmiis L.) are dilated so as 
to form, as in the last-mentioned insects, an orbicular patella, but covered by 
cushions. Since in them this is not peculiar to the males, it is probably 
given that they may be able to support their long bodies when climbing. 

But the most remarkable class of climbers consists of those that are 
furnished with an apparatus by which they can form a vacuumy so as to 
adhere to the plane on which they are moving by atmospheric pressure. 
That flies can walk upon glass placed vertically, and in general against 
gravity, has long been a source of wonder and inquiry; ami various have 
been the opinions of scientific men upon the subject. Some imagined that 
the suckers on the feet of these animals were sponges filled with a kind of 
gluten, by which they were enabled to adhere to such surfaces. This idea, 
though incorrect, was not so absurd as at first it may seem ; since we 
have seen above in many instances, and very lately in that of the Smin- 
thunix fuscits^ that insects are often aided in their motions hy a secretion of 
this kind. Hooke ajip'jais to have been one of the first who remarked that 
the suspension of these animals was prodiicrrd hy some mechanical con- 
trivance in their feet. Observing that tlie claws alone could not cflect 
tins purpose, he justly concluded that it must he principally owing to the 
mechanism of the two palms, pattens, or soles, as he calls the suckers ; these 
he describes as beset underneath with small bristles or tenters, like the wire 
teeth of a card for working wool, which having a contrary direction to the 
claws, and both pulling ditferent wa)s, if there beany irregularity or yielding 
in the surface of a hocly, enable the fly to suspend itself very firmly. That 
they walk upon glass he ascribe.s to some nr.’gedness in the surface ; ami 
[)rincipally to a smoky tarnish which adheres to it, hy means of whicli 
the fly gets footing upon it.‘^ But these tentcr-liooks in the suckers of 
flies, and this smoky tarui.sh upon glass, arc mere fancies, since they can walk 
as well iip(»ii the cleanest glass as upon the most tarnished, lleaiimur als(» 
attributes this faculty of tiicse animals to the hairs ujioii their suckers.'^ 
Tliat learncil and pious uaturaiist. Dr. Dcrham, seems to have been one t-f 
the first wdio gave the true solution of this enigma. “ Flics,” says he. 
‘Hiesides their sharp hooked nails, have also skinny palms to tlieir feet, 
to enable them to stick on glass anti other .smooth bodies by the ;u-c.9.v?uvw/ 
//ir atn/o -p/,rrc*'* Hc Compares these palms to the curious suckers of imd ' 
Djj/isriy before alludetl to, and illustrates their action by a common practice 
of hoys, who carry stones by a wet piece of leather applied to tlieir top. 
Another eminent and e\ccllent naturalist, the late Mr. White, adojited 
this solution. Iltr observes that in the decline of the year, when the 
mornings and evenings become chilly, many species of flies retire into 
houses and swarm in the windows; that at first they are very l)ri>k and 
alert ; but, as they grow more torpid, that they move with dilTiculty, and 
are scarcely able to lift their legs, which seem as if glued to the glass ; and 
that by degrees many do actually stick till they die in the place. Then, 
noticing Dr. DerhHm’.s opinion as just stated, he further remarks that they 
easily overcome the atmospheric pressure when they are brisk and alert. 

* See Kirby, in/ t ma liorcaU-Amaricanay on various ino<lification® of these fo I- 
cushions amongst soi.iO tribes of beetles. 

2 Microgn li'O. » iv. 

^ Jt*h^ 9 ieo»TheoU cd* 13. 3G3. note 6. 
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But, he proceedfi, in the decline of the year this resistance becomes too 
mighty for their diminished strength ; and we see dies labouring along, 
and lugging their feet in windows as* if they stuck fast to the glass. ^ 

bir Joseph Banks, to whom every branch of Natural History has been 
so much indebted, excited an inquiry, the results of which confirmed 
J)erham’s system concerning tliis motion of anirtals against gravity. When 
abroad, he bad noticed that a lizard, on account of the sound that it emits 
before raid, named the Gecko * {liaccrta GtY-A-o), could walk againstgravity np 
ihc walls of houses ; aud comparing this with the parallel motions of flies, he 
was desirous of having the subject more scientifically illustrated than it 
had been. This inquiry was put into the liands of Sir Everard Home, 
who was assisted in ft Iw the incoiyparablc pencil of Mr. Bauer ; and it 
was proved most satisl'actorily that it is by proilucing a vacuum between 
certain organs destined for that purpose and the plane of position, suffi- 
cient to cause atmospheric j)ressure upon their exterior surface, that the 
animals in question are enabled to walk up a polished per[)endicular, like 
the glass in our windows, and the chunam walls in India, or with their 
hacks tlownward on a ceiling, without I>eing brought to the grounil by the 
weight of their bodies. 

The instruments by which a fly eflects this purpose are two suckers 
connected with the last joint of the tarsus by a narrow infundibular neck, 
which has power of motion in all directions, immediately under the root of 
each claw. These suckers consist of a meinbrane capable of extension 
aud contraction ; they are concavo-convex, w'ith serrated edges, the con- 
cave surface being downy, and the convex granulated. When in action 
they arc separated from each other, and the membrane expanded so as to 
incre ise the surface ; by apphing this closely to the plane of position, the 
air is sufticientiy expelled to produce the pressure necessary to keep the 
animal from tailing. M'heu the suckers are disengaged, they are brought 
together agutttso as to be confined within the space between the two claws. 
Th is inuy be^en by looking at the movements of ally in the inside of a glass 
tumbler with a common microscope.^ Thus the fly, you sec, docs no more 
than the leeoh has been long known to do, w hen moving in a glass vessel. 
Eurnished wdth a sucker at each extremity, by means of these organs it 
marches up aud down at its pleasure, or as the state of the atmos[)here 
inclines it.‘‘ 

' Kat. Jlist. ii^274. 

2 Amcnn. Acad. i. 540. Tho Gorko, probablv, is not the only lizard that walks 
against gravity. St. Tiorre mentions one not longer than a linger, that, in the Isle 
of Vranee, cliivihs along the w’alls, and evi-n up the glass, after the flics and otlier 
insects, for which it watches with great patience. These lizards are sonietiiiio so 
lame that tiiey will feetl out of tiic hand. (Eof/a^e, &c. 73.) Major Moor aud 
Captain Green* ohserved several li/.ards in India, that run up the walls and over the 
ceilings after the mosquitos. Jlasselquisi says that the Gecko is very frequent at 
Cairo, both in the houses and without them, and that it exhales a very deleterious 
poison from the lohuli between the. toes. He saw two women and a* girl at tlio 
point of death, merely from eating a cheese on which it liad dropped its vctioni. 
One ran over the hand of a man, who eiuleavoured to catch it; and imnudiarely 
little pustules, reseml>iing those occasioned by tlio stinging-nettle, rose all over llie 
parts the creature had touched. {Voymje^ *^20.) M. Savignv, however, who exa- 
inined this animal in Egypt, assures inii'’*hat this account of Hasselquist’s, as far as 
it relates to the venom of the Ge ko, is not correct. 

® PhiloH. Trans. 181G, 325. t. xviii. l|I— 

^ Mr. Blackwall, in a paper “ On th4||^l villi of Insects,” having found that flies 
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Dipterous insects, which in general have these organs, and some three 
on each fbot\ are not exclusively gifted with them ; for various others 


coulfl walk up the sides of :in exhausted receiver, denies that their suckers liave;niv 
sucli power of forniinif a vacuum as is above ascribed to tliem, and explained tlicir 
Cibility to climb up verlical poli-dictl boiUes, such as f^lass, by tlie mechanical actiuji 
of tlio minute hairs which clothe the inferior surfaces of the suckeiv, nearly as 
Dr. Hooke hail su^'^osted ; but further experiments liaving shown liim that tli-s 
cannot walk up p;la^s wliieh is made moist by breathing on it, oris thinly coatc i 
with oil or dour, lie was led t<» tlie conclusion that these hairs are in fact tulailar, 
and excrete a viscid fluid, by means of which they adhere to dry polished surfaces; 
and on close inspection with an a<leqiiate inagnifying po\\^*r, I:e was always able tc 
discover traces of this adhesive materiaf on the track on glass l.)Oth of flie< an l 
various insects with pulvilii, and of those spiders which have the same power of 
climbing jii)lished surfaces, such as Sitlticus scenicuHf ike. (^Linn. Trana. xvi. Jt).). 
708. ; compare also JJnkitn. i. o.j7.) 

Oi. repeating Mr. IJlackwalTs ex]»erimenta, I found, just as he states, tliat whon 
a ]iaiie of ghiss of a window was slightly moisteneil by breathing on it, or dusti .l 
with flour, bluc-botlle flics, the common house-flies, and the common bee-fly (AV/V- 
talis tcuax) all slijiped down again the instant they attempted to walk uji tho-e, 
portions of tlie glass ; and I moreover reinarke<l tliat each time after thus slijijang 
down, they immediately began to mb first the two fore tarsi, and then the two liind 
tarsi, together, as flies arc so often seen to do, and conlinne»l this operation for mhh i 
moments before they attempted again to walk. 'Ihis last fact ^lnl( k me very 
forcildy, as appearing to give an importance to these habitual pii>eediires of llii* 
that ha.s not iiilherto, a.s f.ir as 1 am aware, been attached to them. '1 hese niov;- 
ments 1 had alway.s regarded as meant to remove atiy particle of dust from thcli .^, 
but simply as an affair of instinctive cleanliness, like that of the cat n hcii si.i; licks 
Iierscif, and not as .serving any nn*rc important obji-ct ; and smdi eiitomolo:.;ical 
frietnl.s as I have had an opportunity of consulting tell me that their Niewof tin 
matter was proci>(dy the same; nor does i^Ir. iil.ickwall ap[)ear to have seia ii 
in a diflereiit light, .‘^ince, though so strc-ngly bearing on bis expiafndion of th'! 
way in whicli flies mount smooth vertical surfaces, ho never at all refers to it. 
Yet, from the absolute iictcs>ily wiiicli the flie.s on which I experimented ai)pe:iriMi 
to feel of cleaning their pulvilii iininediately after l>eing \\etti‘d or clogged with 
flour, liiiwever friMjuejitly this ocdined, there certainly .seems giaumd tbr saj')'"'- 
ing that liteir iiMi.il and frequent operation for efl'ecting thi.s by rubbing their 
tarsi logotiier i.s by no means one of mere clc.iiiliness or amusoment, but a vt ry 
iiii|H,rt lUt point of their economy, essentially necessary for koitjdng their piii- 
\il.i in a lit .''tate for ( limbing up smooth vertical substances by cou.st.mtly removing 
from them all moistuio, and still moie all dust, whicli they are perpetually liable t" 
(ollcct. ]n this oprratioji tin; two fmeand two hind tarsi arc respectively ruhbL-d 
t()getijer for their whole lengtli, whence it might be inferred tliat tlic intention is to 
remove inijniritie.s fiom the entire tarsi ; but this 1 am per'Uadcd is not nsii.iHy 
the id'jeet, wliich is simply tliat ofcleaniiig the under .side of the. pulvilii byrnbliing 
them backward and forw.inl along the whole surficc of the hair.s with which tin* 
tarsi are clotiierl, and whicli seem intended to serve as a brush for thi.s p.cticiil.u' 
j.urpOi 5 f*. Somctinie.s, indeed, when the bair.s of the tarsi are filled with «lu>t 
tlirougiiout, the operation of rubbing them together is intended to clcan.<e tlicM' 
hairs; becaijs,* without tlie.'ic bru.ihes were themsclvos clean, they could not act 
upon the haii.s of the under s’de of the pulvilii. Of this I witnessed an inlcicstinu| 
instance in an F.rhl.tlis temu'^ which by walking on a surface dueled with flour Ici' 
the hair.s of the whole length of the tarsi, as W'cll ns the ]>iilvilli, thu.s clogged witH 
it. After slijiping di.w n from the painted surface of the window-frame, whi' h 
in v.'i.n attempted to climb, she seemed semsible that before the pulvilii 
bi u.sUed it was requisite tliat the bimshca themselves should be clciiiii and luil 


* Philos, Trans, 181C, 3i6. t. xviii. t 8 — 11. 
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in different orders have thenu and some in greater numbers. As 1 lately 
observed, the foot-cushions of the Buprestes are something very like them. 


minutes Avere, employed to make them so by stretehitig out lior trunk, and passing 
them repeatedly along its sides, ap])arently tor the sake of moistening the tl(jur and 
caiiHing its grains to adhere; for after this operation, on rubbing her tarsi together, 
V’hieh .she next proeeeded to do, I saw di.stinct little ])ellets of flour fall down. A 
process almost exactly similar I have always seen u.sed by blue-bottle flies and 
common house-flies which had their tarsi dogged with flour" by walking over it, or 
by having it dusted over them; but the.^e manoeuvres are. required for an e.speeial 
purj)ose, and on ordinary ocea>ion.s, as before ob.seiwed, the object in rubbing the 
tarsi togtlher is not to clean //tem, lait rtie ])ulvilli, for n hieh they serve as brushes, 
lichide.s rubbing the tarsi togetlicr, flies are often seen, wliile thus im|)loyed, to pass 
the two fore tarsi and tihiie with smldeii jerks over the back of the head and eye.s 
and tlie two hind tar^i and liliiie over and under the wing.s, and especially over their 
outer maigins, and oceasionally also over the baek of tlie abdomen. That one object 
of thest* o))(;rations is often to clean the.se parts from dn.st 1 have no doubt, as on 
]H)W(l( 3 riMg flies with flour tliey thus emjdoy themselves, sometiine.s for ten minutes, 
ill ditaeli'iig every part of it from tlieir eyes, wings, and abdomen; but I am al.'SO 
inclined h* believe that, in gem r;il, when this pasdng of the legs over the baek of 
the liead and outer margin of the wings takes place in coniieetion with the onlinary 
nfljbing of the tarsi together, as it usually doe.s, that the object is rather for the 
{lUrpose of completing the entire eleamitig of the tai>al brushes (for ■which the row 
of ^lrong lialr.s vi.-<ilile under a lens on the exterior margin of the, wings seems well 
iul;ij‘te(l j, so t!i. t they may act more perfectly on the ]iulvilli. Here, b>o, it should 
b( iiotieed, in jiroof of tlie importance of all the ])ulvilli being kept clean, that as 
tl)'* tarsi (tf the two iniJu'/c legs eaniiot he apidied to each other, flies ant eomtaiitly 
in ilie habit of rubbing one of these tarsi and Its j)ulvillus sonuliim’s between the 
tw'> ^bre tarsi, and at other tini<*s between llic two hii.d one.s. 1 ought ahso not to 
oi)ht stating, that having taken out of a ^pidcr’s net one of the minute ChalndldiB 
jint caught, and juilled away the threads attached to it, it .sjHUit some time in 
passing its hinder lar.si over it.s wings and abdomen, and then in pa.ssing its fore 
1 ii.'ii tliroiigh il.s pali-i, a])parently, as in the ease of flies, to Cicaii its pulvilli trom 
any remains (?. the spider's net ; and that having surrounded a minute bi-etle (d/c/t- 
tjcihon u-aca.s), which chanced to be on the window, with a slight circle of moisture, 
it was unable to [ia.ss through it, and repeatedly drew its welted fore tarsi through 
its ijioutli, and rubbed tlie liiiid tarsi together; and that preei.sely tlie .same re.snits 
took pl.ico in the ease of an Ichneumon placed in similar circuinstanees, only it spent 
much more time in rubbing bvth its fore and hind tansi t('gethcr after being wettcl, 
and in pa-^.-diig the former over its aiitenme and through its mouth; and when 
I'owdered with flour, it spent, like the flics before mentioned, some minutes iu 
cleaning itself bv the same proce.>se.^. 

Though the above observations, li.'i'^tily made on the spur of the oeeasion since 
beginning this note, .seem to prove that it is neec.ssary the pulvilli of flies and of 
s#mc Ollier in.sect.s shoultl he koj it free from moistnra and dust to enable them to 
ascend vertical polished surfaces, they cannot be considered as wholly .settling the 
question as to the precise way in which these pulvilli, and those of insects generally, 
net in eflecting a similar mode "f progres.sioii ; ami my main rcai^on for here giving 
the.se slight hints i.-^ the hope of direct ir.g the attention of entomological and micro- 
scopical observers to a field evidently, as 3 'et, so imperfectly explored. 

After writing tlic above, intcmicif as the eoiiclusioh of this long note, I witne.<?.sed 
to-day (July 11, 1842), a fact which 1 cannot forbear adding to it. ('bserviiig .. 
liousckfly on the window, whose motioii.s .seemed very strange, I approacbod it, and 
found that it was makin;: violent contortions as though every leg were aflected 
witJi St. YiUis’s dance, in i rde) to pull its pulvilli fiom the surface i f the glas.^ to 
which they adliered so .strongly that though it could drag them a little way, or 
sometimes by a violent effort get first ono and then another detached, yet tho 
moment they were placed mi liic glass again, they adhered as if their under .sido 
were smeared with birddime. Once it succeeded iu dragging off its two fore lcgs» 
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particularly those of B, fascicuhm, A Brazilian beetle in my cabinet, 
belongintr to the family of the Cler 'uUc, but not arranging well under any of 
Latreille’s genera, which I have named Prioccra varicgata, has curious in- 
voluted suckers on its feet. The strcpsiptcrons genera Slt/lops and A7va;v 
are remarkable for tlie vesicles of membrane that cover the under side of 
their tarsi, which, though flaccid in old specimens, appear to he inflated in 
the living animal or those that arc recent.^ It is not im[)robable that these 
vesicles, which are large and hairy, may act in some degree as suckers, 
aiul assist it in climbing. 

The insects of the Orthoptem order are, many of them, remarkable for 
two kinds of appendages connected with my present subject, being fur- 
nished both with suckers and enshionst The former are concavo-convex 
processes, varying in shape in different species, being sometimes orbicular, 
sometime\s ovate or oblong, and often wedge-shaped, wliicb terminate the 
tarsus betw'een the claw, one on each foot. They are of a hard substance, 
and seem capable of free motion. In some instances % another miniiti* 
cavity is discoverable at the base of tlic concave part, similar to tliiit in 
Cimbtw lutca.^ The latter, the foot-enshions, are usually convex appeii- 
daires, of an oblong form, and often, though not always, dividetl in the 
jniddle by a very deep longitudinal furrow, attached to the under side or 
the tarsal joints. Sir E. Home is of oj)inion that the object of these toot- 
ciisliions is to take off the jar when the body of tlie animal is siuhlcaly 
brought from a state of motion to a state of rest.’^ This inay very likely 
be one of their uses ; but tiicre are several circumstances wliich inilitale 
against its being the only one. By their elasticity they [irobably assist the 
insects that have them in their leaps ; and when tluy climb they niay in 
some deuree act as suckers, and prevent them from falling. But their use 
wdll be best ascertained by a review of the principal genera of the order. 
Of these the cock-roache*s {lUatta), the spectres ( /Vm/z/r?), and the pray- 
ing insects are (iislingiiished by tarsi of five joints.*^ The gra^r.-v- 


whfn it inimediatelv bf gaii to rub tlie pulvilli against the tarsal brushes ; l.uit on 
replaeiiig tlieiii on tlH 3 ^lass they adhered as closely as bclore, aiul it was uidy b} 
efforts almost eouvulsivt', and wiiieli seenu d to threaten to pull oil its limbs tr'Sii 
its body, that it could succeed in moving a quarter of an inch at a time*. Atter 
■watching it with much interc^'t for five minutes, it at last by its continued cxortKiiis 
got its feet rele.ssc 1 and flew away, and alighted on a curtain, on wfdch it wal.oil 
quite bri.>kly, but s<^f.n again flew back to the wdmlow, where it had precisely llie 
same dilliculty in pulling its pulvilli from the glas.s as before; hut alter (dtM'ry n ^ 
it .some time, and at last trying to catcli it, that I might examine it.s feet 
lens, it seemed by a vigorous eilbrt to regain its power.s, and ran quite aclivid} on 
the glass, and then flying away I lost siglit of it. I am unable to give atiy 
factory solution of thi.s singular fact. 'I hc season, and llie fly's final a< tivu>, 
preclude tlie idea of it.s arising from colt! or deliility, to w hich Mr. White atirilmles 
the drag’giiig of Hies’ legs nt tin* close of autumn. Tlie pulvilli certainly find nnn i 
more th * appearance of adhetj^ng to the glass by a viscid material than hy 
pressure of the atmo 9 {dicre, and it is so far in favour of Mr. Illackwall s hypot 
(Ui which one might conjecture tliat from .some cause (perhaps of disease), the lunr 
of the pulvilli had poiired out a greater quantity of Ibis viscid material lliau usna, 
and more than the muscular strength of the fly was able to cope with. 

1 Kirby in Linn. 1 ratin. xi- lOtJ. t. viii. f. l.'i, a, 

2 I observed this in the hind legs of a variety of Locutta migratoria. 

•' PhltoE. Prans. 325. t. xix. f. 5. 


4 1bid. p. 325. , , ^ 

* In a «|)ecimen in iny cabinet of Blatla gnjanteUi the posterior and autcnoi 
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hoppers with setaceous antennae (Acrida) have four tarsal joints. Those 
with filiform antennae {Locuata and Acnjdium)^ those with ensiforrn 
{TnixaUs '), and the crickets {Grt/llus), have only three. In lilalla, the 
variations with respect to the suckers and cushions (for mimy species are 
fiirnislied with both) are remarkable. The former in some {Blatta g/^antca') 
are altogether wanting ; in others {B, Pciivcrimia) they are nit*re riuli- 
ments ; and in others {B. McuUnce) they are more conspicuous, and re- 
semble those of the Gn/l/kUe, The foot-cushions also in some are nearly 
obsolete, and occupy the mere extremity of the four first tarsal joints 
(B. oj'icniaii.% Anicricona^ Capvnm^ &c.). In B. Pdiverinna there is none 
upon the first joint; hut upon the extremity of the four last, not excepting 
the claw-joint, there is a minute iirbicular concave one, resembling a 
sucker. In others (^. g/grtw/er/, &c.), they extend the length of the four 
first joints, and are very conspicuous. In some (Z/. Aloufjcli K.)‘^, which 
have no claw-sucker, there appears to be a cavity in the extremity of the 
claw-joint, which may serve the purpose of one. These foot-cushions are 
usually of a pale colour ; but in one specimen of a hairy female which I 
liave, from Brazil, they are black. The spectre genus (^Phnsino) exhibits 
no particular varieties in this respect. The tarsal joints of the legs have 
ciisiiions at their apex, which appear to he bifid. They liave a large orbi- 
cular sucker between the claws. In Alanll'i the fore feet have neither of 
the jiarts in question, and the others have no suckers. They have 
cusliious on the four first tarsal joints of the two last pair of legs, which, 
llu)Mi,h smaller, are shajieil much like those in Phasma. In AcrUln the 
feet have no suckers lu.twecn the claws ; hut they are distinguished by 
two oval, soft, concave, and movable processes attached to the basx' of 
the first joint of the tarsus, wliich probably act as suckers.^ In tliis genus 
there are two foot-cushions on the fir&t joint of the tarsi, and one on each 
of the two following ones.'* The species of the genus Ijocnsta come next. 
This genus is called Aaydium by Latrcllle after (Tcoffroy ; but, since it 
includes the true it ouglit to retain the name given by Linne 

to the tribe to which it belongs.^ All these insects have the termitval 
sucker between the claws, three foot-cushions on the first joint of the tarsus, 
and one on the second^'; and the same conformation also distinguishes 
the feet of Tnixalis, In the species of Acrpdiiim F. (JPclrix Latr.), the foot- 


of ono side liave only four joints, wliilc the intermediate one has five. On the other 
side tlie hind leg i.s broken olf, hut the. anterior aiul intermediate tarsi have belli 
tlvOj^oiuts. In another specimen one. posterior tarsus has four and the other live 
jlMlltS. 

^ 'file name of this genus, properly spelled, is Troxallhy from the Greek 

* This insect, wlucli is remarkable for having the margin of its thorax ri dexod, 
was long since ivoll ligiircd in MouHVt's work (loO. ^/A/. b/Ziwo). It has not, how- 
ever, been de.seribcd by any other author 1 have met with, it is common in Iba/i’. 
Some spec linens arc palliif, Avhilc others are of a dark brown. It is to be t>b.vc: ved 
that the Blattina are resolvable into several genera. 

^ De Geer, iii, 421. t. xXi. f. 111. li. I’liis author has also noticed the cnsliioiis in 
this genus and LonistUf and the cl‘«" -sucker in the latter, which he thinks are 
analogous to those of tlie tly. Ibid. ‘h>2. t xxii. f. 7, 8. 

^ Bhilos, Trans. 181(1. t. iftxi. f. 8 — l.T 

^ See Zool. Journ, for 182o, No. iv. -iol. 

® Philos. Trans. 181G. t. xxi. f. 1— D. 



462 


MOTIONS OF INSECTS. 


cushions, I believe — for in the dead insect they are the reverse of con- 
spicuous — are arranged nearly as in the two preccdinii genera, but thcsii 
insects are without the claw-sucker. And lastly, Grt/l/us has ncitlitr 
suckers nor cushions. From this statement it seems to follow — since 
Pha.sma, and Mantis^ that do not leap, are provided witfi cushions, 
and 6Vj///«y, a heavy tribe of insects that does, are without them — that 
their object cannot be exclusively to break the fall of the insects that have 
them. And for the same reason we may conclude that they must have 
some further use than augmenting their elasticity when they jump. When 
wc consider that the Utatta\ many of which have no suckers, or very 
small ones, are climbing insects (1 have seen li, Gcrmamca run up and 
do\\n the walls of an apartment with .great agility), and that the long aihl 
gigantic ajjterous spectres, tS:c. ) require considerable means to 

enable them to climb the trees in which they feed, atid to mainiain their 
station upon tliem, we may conclude that these cushions, by acting in 
some degree as suckers, may promote these ends. 

Amongst the lioinoptcnnis Ilemiplerfty Chermes and many of the Ccr- 
cnpuUc^ are furnished with the claw-siickcrs : but the noisy Cicaihv, as well as 
the heteropterous section, at least as far as my examination of them has 
gone, have them not. De (ieer has observed, speaking of a small dy of 
this oriicr (77ir/;).9 ), that the extremity of its feet is furnidieil 

with a transparent n)end)ranaceou8 flexible process, like a bladder, iic 
further says that when the animal fixes and presses this vesicle on rlio 
surface on which it walks, its diameter is increased, and it somoriitics 
appears concave, the concavity being in pro[>ortion to the pressure ; which 
mailc him suspect that it acted like a cupping-glass, and so proiliun'cl the 
adficsion.''* This circuntstance affords another proof that the foot-cushioi;s 
in the Orlhnpicra may act the same part; they appear to l)e vesicular; mil 
in numbers of specimens, after death, I have observed that they breome 
concave, particidarly in Acrkln viridisshna. 

In Cimbe.Cf and others amongst the saw-fly trihc.s, the claw-sm ker is dis- 
tinguished by this remarkable peculiarity, that its uf)pcr Mud'ace is con- 
cave so that before it is used it must Ijc bent inwards. I>csid« s these, 
at the extremity of each tarsal joint these animals arc furnished with ;i 
spoun-shaped sucker, which seems analogous to the cusluons in the 
/iir/y Lnenstina, &e. ; and, what i.s more remarkal)le, the two spurs Quii ana) 
at the apex of the shanks have likewise each a minute one.** Various 
other insects of this order have the claw -suckers. Amongst others the 
common wasp ( Vespa vuli^arh) is by these enabled to walk up and down 
our glass wirnlows. 

We learn from De (Jeer that .several mites (to finish with the Aptn'n) 
have something of this kind. Among these is the cliecse-mite {.Irnnis 
siro) ; its four fore feet being terminated by a vesicle with a long neck, to 
which it can give every kind of inflexion. Wheii it sets its foot down, it 
enlarges and inflates it ; .and wlien it lifts it U[), it contracts it so tliat tln; 
vesicle almost enfircly disappears. This vesicle is lietween two claw.'-.*' 
The itch Acanis (A, scabiti) is similarly circumstanced. Ixodes 

i De Gccr, iii. 102. 173, 

* Ibid. iii. 7. 

4 mton. Trar^. 1810. t. xix. f. 1—9. 

* De Geer, vii. 91, t. v. f. 0 , 7. 


s Tmiu. 1816. t. xiN. i. 3, !• 
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and- Reduviiis have also these vesicles — which are armed with two claws 
— on all their feet.^ 

I am next to consider those climbers that ascend and descend, and pro- 
l)al)ly maintain themselves in their station, by the assistance of a secretion 
which they have the power of producing. You will immediately perceive 
that I am speaking of the numerous tribes of spiders (^Araneidce), which, 
most of them, are endowed with this faculty. Every body knows that 
these insects ascend and descend by means of a tliread that issues from 
them-; but perhaps everyone has not remarked — when they wish to 
avoid a hand held out to catch them, or any other obstacle — that they 
can sway this thread from the perpendicular. When they move up or 
down, their legs arc extended, souKtimes gathering in and son)etimes 
i:iiiding their thread ; but when their motion is suspended, they are bent 
inwards. These animals, although they have no suckers or other ap- 
paratus — except the hairs of their legs and the three claws of their biarti- 
culatc tarsi, to cnalilc them to do it — can also walk against gravity, both 
in a pcr[)endicnlar and a prone position. Dr. Hulse, in Kay’s Letters^ 
seems to have furnished a clue that will very well explain this. I give it 
you in Ills own homely phrase. “They” (spiders) “will often fasten 
their threads in several plaecs to the things they creep up ; the manner is 
hv heating their hums or tails against them as they creep along.” ^ Fixing 
their anus by 'means of a web, the anterior part of their body, when they 
are resting, we can readily conceive, would be supported hy the c'aws and 
hairs of tlteir legs ; and their motion may he accomplished by alternately 
fixing one and then tlic other. But you will remember I give you this 
mcreiy as conjecture, liaviug never verified it by observation.^ 

Jt may not be amiss to mention here another apterous insect that re- 
posv's on perpendicular or prone surfaces, without either suckers or any 
viscous secretion by which it can aillierc to them. I mean the long-legged 
or shephertl spiders (l^Iialaughim), The tarsi of these insects are seta- 
ceous, and nearly as fine as a hair, consisting sometimes of more tlian forty 
joints, those towards the extremity being very minute, and scarcely dis- 
cernible, and terminating in a single claw. These tarsi, which resemblo 
antenmc rather than feet, arc capable of every kind of iuHexion, sometimes 
even of a spiral one. I'hese cireumstanees enable them to ajiply their feet 
to the inecinalities of the surface on wldch they repose, so that every joint 
may in some measure become a point of .siip[)ort. Their eight legs also, 
which diverge from their body like the spokes from the nave of a wheel, 
gdve them equal hold of eight alino.st equidistant spaces, which, doubtless, 
is a great stay to them. 

xHu) next species of locomotion exhibited by perfect insects is fli/iug, I 
am not certain whether uiuler this head I ought to introduce the sailing 
of spiders in the air ; but as there is no other under which it can he more 
properly arranged, I shall treat of it here. I shall therefore divide Hying 
insects into those that fly wdtlioiit wings, and those that fly with them. 

I pc Geer, 0<». t. v. f. ID, M. 17. 10, t. vi. f. 2. 5. 

* Tho caterpillars of many Lepidoplaous insects possess the same power. 

^ Mr. Blackwall, ns before stated, cooecives that the power possessed hy sj'iders 
^' hich use no threads, such ns Dn <hus mUmoqaster^ Salticus irc/nVw.v, tS:c., of walking 
^•p imlishcd surfaces, is derived iiom an adhesive fluid tunilted from the tubular 
hair-like appendages of their tarsi. {Idtin. Trans. .\vi. •I 'jO. 7(10.) 
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I dare say you are anxious to be told how any animals can fly tuithont 
wingHy and wish me to begin with them. As an observer of nature, you 
have often, without doubt, been astonished by that sight occasionally 
noticed in fine days in the autumn, of webs — commonly called gossaim'r 
webs — covering the earth and floating in the air; and have frequentlv 
asked yourself — What are these gossamer webs? Your (jiiestion has froili 
old times much excited the attention of learned naturalists. It was un 
oKl and strange notion that these webs were composed of dew burned iiy 
the sun. 


“ The fine nets which ofi we woven sec 

Ui‘ scorchcnl dew,” 

says Spenser. Another, fellow to it, and equally absurd, was that adoptc,’ 
by a learned man and good natural philoso[)her, and one of the first Fellow 
oi' the Royal Society, Fobert Hooke, the author of Mlcrograplim, “ Miuii 
resembling a cobwcl),” says he, “or a confused lock of tliese cylinders, is 
a certain white substance which, after a fog, may be observeil to fly n i 
and down the air: catching several of the>c, and examining them with m 
microscope, I found them to be much of the same form, looking most likii 
to a flake of worsted prepared to be spun ; though by what meatis thi v 
should be generated or produced is not easily ilnagincil : they N^'ere of tli- 
same weight, or very little heavier than tl\e air; and V/> md unltkchf id. 
that tho.^c grrat lohitc rhmds, that appear all the summer time, nun/ heij'li 
sa>ne suhstanee'' ^ So liable are even the wisest men to error, when, Itiiv- 
ing fact and experiment, they follow tin* guidance of fancy. Some brent i 
naturalists have sup()oscii that these fils de la flerge, as they arc callc^:, 
ai*e composed of (he cottony matter in which the eggs of tin.' Cocciirj < 
the vine (C’. are enveloped,’'^ In a country abounding in \aieyai’ih 

this suj)po>ition would not he ah.^urd ; but in one like Britain, in wliic!i 
tlie vine is confined to the fruit-garden, ami the C occiis seldom seen oi;;. 
of the constTvaiory, it will not at all account for tlie phenomenon. Uii;,: 
w ill yon say, if I tell you tiuit these webs (at least many of them) are ai:- 
baiioons, ami that the aeronauts arc not 

“ T.ovits wlio may ho.^Jtridif the g-t^is MiuT 
'1 hat idhvs in the wanton suinm r air, 

And yet not tall,” 

but spiders, wdio, long before Montgolfier, nay, ever since the creation, Ii;nj 
been in the ha!)it of sailing through the fiehls of ether in these air-lii:!:: 
chariots! Tiiis seems to have been suspccteil long ago by Henry iMooiv, 
who says, 

“As light, ant thin as cobwebs tliat do fly 

hi tin* h!»'w air, caus’d hy the autuiiuial sun, 

That boils tlu' dew that «>n the larth doth lie, 

?d.i\ Siam this wiiitish rag tlu-u i.s tin* -Minn; 
thni u’iser unn mahtl the firld-yjth/n's lonn 


t JSTiernyr. It has been ohjcctcd to an excellent primitive writer 

that, ha lielim >',tl tlie nb.surd fable of tiie ]ih(i*nix. Hut surely 
be allowed for io iiioi, who was no naluralist, when a scientific iialnral philo 
could believe that the clouds are made of sjiiders’ v'ch I ^ . 

* Lalreillc, JJisf. Nat. xii. S88, 5 Qnf.»ied in the Athemrun, v. I-'J* 
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where he also alludes to the old opinion of scorched dev/. But the first 
naturalists who made this discovery appear to have been Dr. Hulse and 
Dr. Martin Lister — the former first observing that spiders shoot their 
webs into the air ; and tiie latter, besides this, that they were carried upon 
them in that element.^ This last gentleman, in fine serene weather in 
September, had noticed these webs falling from the heavens, and in them 
discovered more than once a spider, which he named the bird. On an- 
other occasion, whilst he was watching the proceedings of a common 
spider, the animal, suddenly turning upon its back and elevating its anus, 
darted forth a long thread, and vaulting liom the place on wliich he stood 
was carried upwards to a considerable hciglit. Numerous observations 
afterwards confirmed this extraordinai*y fact ; and he further discovered 
that w hile they fly in this manner ,*thcy pull in their long thread with their 
fore feet, so as to form it into a ball — or, as we may call it, air-balloon — 
of hake. Tlie height to which spiders will thus ascend he affirms is pro- 
digious. One day in the autumn, when the air was full of webs, he mounted 
to the top of the highest steeple of York minster, from whence he could 
discern the floating webs still very high above him. Some spiders that fell 
and were entangled upon the pinnacles he took. They were of a kind 
that m ver enter houses, and therefore could not be supposed to have taken 
their llight from the steeple.^ It appears from his observations that thi.^ 
faculty is not confined to one species of spider, hut is common to several, 
though only in their young half-grown state whence wc may infer 
that w'hen full-growm their bodies are too heavy to be thus conveyed, 
(hie vspider he noticed that at one time contented itself with ejaculating a 
single thread, while at others it darted out several, like so many shining 
ra\s at the tail of a comet. Of these, in Cambriiigeshire in October, he 
once saw an incredible number sailing in the :ur.^ Speaking of his Ar. 

ib/nsciis ininulissiwia ocu/is, he says, “ Certainly this is an excellent 
rope dancer, and is wonderfully delighted with darting its threads : nor is 
it only tarried in the air, like the preceding ones ; but it cficcts itself its 
ascent and sailing : for, by means of its legs closely applied to each other, 
it as it were balances itself, and promotes and directs its course no other- 
vNisc than as if nature luul furnished it with wings or oars.”^ A later but 
etjually gifted observer of nature, Mr. Wliite, confirms Dr. Lister's ac- 
count. “ Every day in fine weather in autumn,” says he, “ do I see these 
^piders shooting out tlicir webs, and mounting aloft : they will go off from 
the linger if you take them into your hand. Last summer one alighted 
on my liook as I w'as reading in the parlour ; and running to the top of 
tile [)Mgc and shooting out a web, took its departure from thence. But 
what I most wondereil at was, that it went oft' with considerable velocity 
^in a place where no air w as stirring ; and I am sure that 1 did not assist 
it with my breath. 8o that these little crawlers seem to have whiU‘ 
mounting some locomotive power without the use of wings, and move 
faster than tJie air in the air itself.” ® A writer in the last number of 

^ Ray’s Letters^ 36. 60. 

- Ray’s LetterSf 37. 87. Lister, 7>e Anm. 80. Lister illustrates the force wn « 
which these creatures shoot their t iiread, by a honiely^ though very forcible simile : 
‘‘ Resupiiiata (says lie) anuin in vcnuim dedit, tilumqueejaculataestQuo plane modo 
robuatissimus juvenis e distoMti'^'^itua vesica uriiiam.’’ 

® De AraneiSy 8. 27. 7b. 70. ^ Ibid. 79. ^ Ibid. 85. 

^ Nat. Jfiist. i. 327. 
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Thomson’s Aivials of Philosophy under the signature of Carolan, has 
given some curious observations on the mode in which some geometric 
spiders shoot and direct their threads, and fly upon them ; by which it 
appears that as they dart them out they guide them as if by magic, emitting 
at the same time a stream of air, as he supposes, or possibly some subtile 
electric fluid. One, which was running upon his hand, dropped by its 
thread about six inches from the point of his finger, when it immediately 
emitted a pretty long line at a right angle with that by which it was sus- 
pended. This thread, though at first horizontal, quickly rose upwards, 
carrying the spider along with it. When it had ascended as far aliove his 
finger as it had dropped before below it, it let out the thread by whici) it 
had been attached to it, and continued flying smoothly upwards till it 
nearly reached the roof of the room, when it veered on one side and 
alighted on the wall. In flying, its motion was smoother and quicker than 
w hen a spidef runs along its thread. He observes, that as the line lengthens 
behind them, the tendency of senders to rise increases. I have myself 
more than once observed these creatures take their flight, and find the 
following memorandum with respect to their mode of proceeding : — “ The 
spider first extends its thighs, shanks, and feet into a right line, and then 
elevating its abdomen till it becomes vertical, shoots its threatl into the 
air, and flics off from its station.” It is not often, however, that an ob- 
server can be gfatified with this interesting sight, since these animals are 
soon alarmed. I have fretjuently noticed them — for at the times when 
these w'ebs are floating in the air they arc very numerous — on the vertical 
angle of a post or pale, or one of the uprights of a gate, with the end of their 
abdomen pointing upwards, as if to shoot their thread previously to flying 
off ; when, upon my approaching to take a nearer view’, they have low ered 
it again, and persisted in disappointing my wish to see them mount aloft. 
The rapidity with which the spider vanishes from the sight upon this oc- 
casion, and darts into the air, is a problem of no easy solution. Can the 
length of web that they dart forth counterpoise the weight of their bodies; 
or have they any organ analogous to the natatory vesicles of fishes ^ which 
contributes at their will to render them buoyant in the air ? Dr do they 
rapidly ascend their threads in their usual way, and gather them up, till 
having collected them into a mass of sufficient magnitude, they give them- 
selves to the air, and are carried here and there in these chariots ? I must 


here give you Mr. White’s very curious account of a shower of these w ebs 
that he witnessed. On the 2Ist of September, 1741, intent upon field 
diversions, he rose before tluybreak ; hut on going out he found the whole 
face of the country covered with a thick coat of cobweb, drenched with 
dew, as if two or three settine-nets had been drawn one over the other. 


When his dogs attemptc<l to hunt, their eyes were so blinded and hood- 
winked that they were obliged to lie down and scrai)e themselves. This 
appearance was followed by a most lovely thu . Al)out nine a. m. a shower 
of these webs (Termed not of single floating threads, but of perfect flakes, 
some near an inch broad, and five or six long) was observed falling from 
very elevated regiims, which continued without interruption during the 
whole of the day ; and they fell with a velocity which showed that they 
were considerably heavier than the atmosphere. \Vheii the most elevated 
station in the CiJuntrv where this was ob.servcd was aecended, the wch^ 


* Cuvier, Anat Comp. i. 601. 


» No. hi. 306. 
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were still to be seen descending from above, and twinkling like stars in the 
sun, so as to draw the attention of the most incurious. The flakes oK the 
web on this occasion hung so thick upon the hedges and trees, that baskets 
full might have been collected. No one doubts, he observes, but that 
these webs are the production of small spiders, which swarm in the fields 
in fine weather in autumn, and have a power of shooting out w'ebs from 
their tails, so as to render themselves buoyant and lighter than the air.‘- 
In (lermany these flights of gossamer appear so constantly in autumn, 
that they are there metaphorically called “ Sommer'* (the 

flying or <lcparting summer) ; and authors speak of the web as often hang- 
ing in flakes like wool on every hedge and bush throughout extensive 
districts. 

Here we may inquire — Why is tne ground in these serene days covered 
so thickly by these webs, and what becomes of them ? What occasions 
the sj)iders to mount into the air, and do the same species form both the 
terrestrial and aerial gossamer? And what causes the webs at last to fidl 
to the earth ? I fear I cannot to all these queries return a fully satisfactory 
answer; but I will do the best 1 can. At first one would conclude, from 
analogy, that the object of the gossamer which early in the morning is 
spread ever stubbles and fallows — and sometimes so thickly as to make 
them a[)pear as if covered with a carpet, or rather overflown by a sea of 
gau/e, presenting, when studded with dew-drops, as I have often witnessed, 
a most enchanting spectacle — is to entrap the flies and other insects as 
thev rise intr) the air from their nocturnal station of repose to take their 
diurnal flights. But Dr. Strack’s observations render this very doubtful ; 
fnr lie kept many of the spiders that produce these webs in a large glass 
upon turf, where they spun as when at liberty, and he could never observe 
tliiMu attempt to catch or eat — even when entangled in their webs — the 
flics and gnats with which be supplied them ; though they greedily sucked 
w’ater when sprinkled upon the turf, and remained lively for two months 
v\ithoiit other food.'^ As the single threads shot by other sj)klers are 
usually their bridges, this perhaps may be the object of the webs in ijues- 
tion; and thus the animals may be conveyed from furrow to furrow or 
straw to straw less circuitously, and with less liiboiir, than if they had 
travelled over the ground. As these creatures seem so thirsty, may we not 
conjecture that the drops of dew, with which they are always as it were 
strung, are a secondary object with them ? So prodigious are their num- 
bers, that sometimes every stalk of straw in the stubbles, and every clod and 
stone in the fallows, swarms with them. Dr. Struck assures us that twenty 
or thirty often sit upon a single straw, and that he collected about 5?()0f) in 
h^ilf an hour, and couUl have easily doubled the number had he w ished it : 
he remarks, that the cause of their escaping the notice of other observers 
is their falling to the ground upon the least alarm. 

As to what becomes of tlii.s imnu nse carpeting of web there are different 
opinions. Mr. White conjectures that these threads, when first shot, migiit 
he entangled in the rising ilew, and so drawn up, s[>idcrs and all, by a brisk 
evaporation, into the region wher^ the clouds are formed.^ lint this seeiij.> 
almost as inadmissible as that of Hooke, before related. An ingenious and 

^ Nat, Hist. i. 32o. 

* Neue SchriJ'ten der Nu - urforsclandt n Gtsscihehaft zn Halhy ISIO, v. hvj't, 

® Nat, Hist. i. 320. 
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observant friend, thinking the numbers of the flying spiders not sufficient 
to produce the whole of the phenomenon in (picstion, is of opinion that an 
equinoctial gale, sweeping along the fallows and stubbles coated with tlie 
gossamer, must bring many single threads into contact, which, adhering to- 
gether, may gradually collect into flakes ; and that being at length detached 
i^y the violence of the wind, they are carried along w itli it : anil as it is 
known that such wands often convey even sand and earth to great heights, 
he deems it highly probable that so light a substance may be transported to 
so great an elevation as not to fall to the earth for some days after, w hen 
the weather has become serene, or to ilesceiul upon ships at sea, as ha> 
sometimes happened. This, which is in part adopted from the (ierman 
authors, is certainly a much more reasonable supposition tlian tlie otlicr; 
but some facts seem to militate against it : for, in the first place, though 
gossaintr often occurs upon the ground when there is none in the air, vet 
the reverse of this has never been observed ; for gossamer in the air, as in 
the instance recorded by Mr. White, is always preceded by gossamer on 
the ground. Now, since the weather is constantly calm and serene when 
tliese showers ajijiear, it cannot be the wind that carries the web Ifoin the 
ground into the air. Again, it is stated that these showers take [daee after 
.itvcral cairn days^; but, if the web was raised by the wind into the air, it 
w'oiild begin to fall as soon as the wind ceased. Whence I am inclined to 
think that the cause assigned by 13r. Lister is the real source of the whole 
phenomenon. Thougii ordinary observers have overlooked them, he no- 
ticed these s[)iders in the air in such prodigious numbers, that he deemed 
them sufficient to prorluce the eflect. I shall not, however, decide posi- 
tively ; Imt, having stated the different ojiinions, leave you to your own 
judgment. 

The next query is, What occasions the spiders to mount their chariots 
and seek the clouds ? Is it in pursuit of their fooil? Insects, in the fine 
warm days in which this phenomenon occurs, jirobably take lugiier flights 
than usual, and seek tiie iqiper regions of the atmosphere ; and that ilie 
spiders catch them there, appears hy the exuvia* of gnats ami flies, whicli 
are oftt ii found in tlie falling web-,' Yet one would siqipose that insects 
would fly liigli at all times in tiie^ summer in serene warm weatiKT. Ferhaps 
the flight of some particular species constituting a favourite food of our little 
charioteers — the gnats, for instance, which w e have seen sometimes ri.^e in 
clouds into the air — may at these timo.s take place ; or the species of spiders 
that are most given to these excursions may not ahoimd in their young state 
— when only they can fly — at other sea.suns of the year. 

Whether the same species that cover the earth with their webs produce 
those that fill the air, is to he our next in<juiry. Did the ajipearance ol the 
one always succeed that of the other, this might be reasonably comlndeil; 
but the former, as I lately observed to you, often occurs without being 
lollowcd hy the latter. Vet, since it should seem that the aerial gossamer, 
though it does not always follow’ if, is always preceded hy the terrestrial, 
this warrant.^ a conjecture that they may be .synonymous. Two (ierniaii 
authors, Bechstem " and Struck have described the spider that proihues 
gossamer in German v under the name of Arnfun obtvxtrix. But it is not 

^ Uay’-^ 2 Ibid. 42. Lister, De Arunun^'^- 

Lfchtenfieiy um! Voujhl Matjuzin^ 1789, vi. f»3. 

^ AVm 4 ' Schrifttrn d r Xaturjvrsch. &c. 1810, V. Jlrft. 41 — oG. 
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clear, unless they have described it at different ages, when spiders often 
greatly change their appearance, that they mean the same species. The 
i'ornier describes his as of the size of a small pin’s head, with its eiglit eyes 
disposed in a circle, having a black brown body and light yellow legs ; whihi 
Dr. Strack represents his obtextriv as more than two lines in lengtii ; 
eyes four in a square, and two on each side touching each other ; thorax 
deep brown with paler streaks ; abdomen below dull white, above dark 
copper brown, with a dentaled white spot running longitudinally down the 
middle. The first of these, if distinct, as I sus[)cct they arc, agrees very 
well with the young of one which Lister observed as remarkable for taking 
aerial flights and which I have most usually seen so engaged. The other 
may possibly be that before noticed, which he found in such infinite num- 
bers in (’ambridgeshire. - If this conjecture be correct, it will prove that 
the same species first produce the gossamer that covers the ground, and 
then, shooting other threads, mount upon them into the air. 

My last query was, What causes these webs ultimately to fiill to the 
earth V Mr. White's oh.servation will, I think, furnish the best answ^cr. 
“ If the spiders have the power of coiling up their webs in the air, as 
Dr. Tii>rer affirms, then when they become heavier than tlie air they will 
fall.” ^ 'I'hc more expanded the web the lighter and more buoyant, and 
the more condensed the heavier it must be. 

I trust you will allow, from this mass of eviilonce, that the English 
Arnchnolooists — may I coin this term ? — were correct in their account of 
till: singular phenomenon ; and think, with me, that Swammerdam (who, 
liowevfT, admits that spiders sail on their webs), and after liim De Geer, 
were rather hasty when they stigmatised the discovery that these animals 
shoot their w’cbs into the air, and so take flight, as a .strange and unfouudei! 
ojfinion.** The fact, though so well authenticated, is indeed strange and 
wonderful, and affords another proof of the extraordinary powers, unpa- 
ralleled in tli(‘ higher orilcrs of animals, with which the Creator has gifted 
tlie insect world. Were, imleed, man and the larger animals, with their 
jiresen" pr<jpen.sities, similarly endowed, the whole creation would soon go 
u> ruin. But these almost miraculous powers in the hands of these little 
beings only lend to keep it in order and beauty. Adorable is that Wis- 
dom, Power, and Goodness, that has distinguished these next to nothings 
bv such peculiar endowments for our preservation as if given to the strong 
and mighty woidd work onr destruction. 

After the foregoing marvellous detail of the aerial excursions of our in- 
sect air-balloonist.s, I fear you will think the motions of those which fly by 
means of irinqs less interesting. Yon will find, however, that they are not 
a^ogedier barren of ainiiseinent. Though the wings are the principal 
instruments of the flight of insects, yet there are others subsidiary to them, 
wdiich I shall here enumerate, considering them more at large under the 
orders to which they severally Ik long. These are w'ing-cases (cA/Zm, 
tcgvihia^ and hemrh/ira); winglcts {nliiUv) \ po’sers (^haltcrcs) \ tailets 
{caudulce); booklets {hamuli) ; Inise-covcrs &c. Besides, the’** 

iails^ IvgSy and even antrniuc^ assist them in sonic instances in this motion. 

As uings are common to almost the whole class, I shall consider their 
structure here. Every wing consists of two membranes, more or less 

^ Da Arnneis^ CO, - Ibid. 70. * NaK litst. i. 3-G. 

* Swamm. JUbl. Nat. od. Hill, i. LV>. (ioor, vii. loO. 
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transparent, applied to each other : the upper membrane being very strongly 
attached to the nerviires and the lower adhering more loosely, so 

as to be separable from them. The nervures^ are a kind of hollow tube, 
— above elastic, horny, ami convex ; and flat and nearly membranaceous 
below, — which take tlieir origin in the trunk, and keep diminishing gradu- 
ally, the marginal ones excepted, to their termination. The vessels contained 
in the nervures consist of a spiral thread, whence they appear to be air- 
vessels coimnunicating with the tracheae in the trunk. The expansion of 
the wing at the will of the insect is a problem that can only be solved by 
supposing that a subtile fluid is introduced into these vessels*, which seem 
perfectly analogous to those in the wings of birds, and that thus an impulse 
is communicated to every part of the organ suflicieiit to keep it in proper 
tension. We see by this, that a wing is supporterl in its flight like a sail 
by its cordage.^ It is remarkal)Ie that those insects which keep the longest 
on the wing, the dragon-flies (l/ihellulina) for instance, have their wines 
most covered with nervures. The wings of insects in flying, like those ot 
other flying animals, you are to observe, move vertically, or up and down. 

In considering the flight of insects, I shall treat of that of each order 
separately, beginning with the Colcoptera or beetles. Their subsidiary in- 
struments of flight are their wing-cases (c/y/;Y/), and in one instance winglcts 
{aluUv), The foriiier, which in some are of a hard horny substance, and in 
others are softer ami more like leather, though they are kept imrnovealilc in 
flight, are probably, by tlieir resistance to the air, not without their use on 
this occasion. The winglcts are .•^imill concavo-convex scales, of a still' 
membranaceous substance, generally fringed at their extremity. I know at 
present of only one coleopterous insect that has them ( DptUcm mnr^vinlk). 
They are placed under the elytra at their hasi*. Their use is unknown; 
hut it may probably he connected with their flight. The wings of hectics 
are usually very ample, often of a substance between jiarchment and 
membrane. The nervines that traverse and extend them, though not 
numerous, are stronger and larger than tho>e in tlic wings of insect.s of the 
other orders, and are so dispersetl as to give perfect tension to the ori:an. 
When at rest — excejit in iMidonhm^ Atrnclocvrus^ NnjpluiiSf and sumo 
other genera — they are folded transversely under the elytra, generally near 
the middle, with a lateral longitudinal folil, hut oeeasiomilly near the ex- 
tremity. When they prej.'are for flight, their antennm being set out, ilic 
elytra are opened so as to torin an angle with the body and admit the iVcc 
play of the wings ; and tliey then fly ofV, striking the air by the vt-riicid 
motion of these organs, the elytra all the while remaining immoveable. 
The Cetonui\ however, as noticed by M. Audouin, tliffer from most it not 
all other coleopterous insects in keeping their elytra cinsed dmiiig their 
flight.^ During their flight the bodies of insect.s of this order, as lar as I 
have observed them, arc always in a position nearly vertical, whicii gives 
to the larger sorts, the stag-beetle for instance, u very singular appearance. 
Olivier, probably having some o.'' the larger and heavier beetles in his eye, 

* French natiinJist.s use this term {nervure) for the veins of wings, haves, 
#stn’ct>Tig iK»rrc (wer/) to th'- ramificnthms from the brain and hpinai marrow, n*’ 

adopted the term, vvhi( h w« express in Latin by nrura, from the liu cK 

* itecent observiuiuns by several distinguished microscopical uaturali.st.s lully ocn* 
lirm this opinion. 

S Jurine, Hymen- pt. 19. 

* Ann. Soc. Ent. de France^ viii. p. xlviii. 
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affirms that the wings of insects of this order are not usually j)roportioned 
to the weight of their bodies, and that the muscular apparatus that moves 
them is deficient in force. In consequence of which, he observes, they 
take flight with difficulty, and fly very badly. The strokes of their wings 
being frequent, and their flight short, uncertain, heavy, and laborious, they 
can use their wings only in ver^^ calm weather, the least wind beating them 
down. Yet he allows that others, whose bodies are lighter, rise into the 
air and fly with a little more ease, especially when the weather is warm and 
dry ; their fliglits, however, being short, though frequent. He asserts also, 
that no coleopterous insect can fly against the wind.^ These observations 
may hold, perhaps, with respect to many species ; bnt they will by no 
means apply generally. The cockchafer {Mclolontha vu/garis), if thrown 
into the air in the evening, its time of flight, will take wing before it falls to 
the ground. The common dung-chafer (Geotntpe.^ slcrcorariiis) — wheeling 
from side to side like the humble-bee — flies with great rapiility and force, 
and, with all its dung-devouring confederates, directs its flight with the 
utmost certainty, and probably often against the wind, to its food. The 
root devourersor tree-chafers (il/c/o/owMr/, Iloplia^&c.) support themselves, 
like su arming bees, in the air and over the trees, flying round in all direc- 
tions. The Bravhijpicra and Donacia'y in warm weather, fly off from their 
station with the utmost ease ; — their wings are unfolded, and they are in 
the air in an instant, especially the latter, as I have often found when I 
have attempted to take them. None are more remarkable for this tlian 
the admit which, however, taking very short flights, are as easily 
marked down as a partridge, and aftbrd as much amusement to the ento- 
mologist as the latter to the sportsman. It is to be observed that many 
insects in this order have no wings, and the female glow-worms neither 
wings nor elytra. 

Many persons are not aware that the insects of the next order, the 
2)crmaj)tf;ra, can fly; but earwigs (Forficuin), their size considered, are 
furnished with very ample and curious wings, the principal nervures of 
which are so many radii, diverging from a common point near the an- 
terior margin. Between these are others, which, proceeding from the oppo- 
site margin, terminate in the middle of the wing. These organs, when at 
rest, are more than once folded both transversely and longitudinally. 

Wings equally ample, forming the quadrant of a circle, and with five or 
six nervures diverging from their base, distinguish the StnpsipU roiis tribe. 
VVlicn unemployed, these are folded longitudinally.^ 

Probably in ilie next order (Orl/toptcra) the fegmina, or wing-covers — 
since they are usually of a much thinner substance than elytra — assist 
'them in flying. They are, however, quite covered by irregular reticulations, 
produced by various nervures scut forth by the longitudinal ones, and 
running in all directions. When at rest, the inner part of one laps over 
that ol’ the other ; but in iliflerei t genera there is a singular variation in 
this circumstance. Thus in BlatUi^ Phasma^ and male Acridcs, and generally 
speaking, but not invariably, in Lnemsta and 7Vw.rrt//>, the left elytrum lo?v 
over the right ; but in Afanthi, Mantisjitty some female Acridcu, Gndlus, and 

' Entomoi. i. 1. 

^ It has been ascertained that the snurimT** elytra of these insects are serviceable 
in their fliglit. As M. Latreii ie now ajlows this, he ought to have restored its ori- 
ginal name, which he had aluied, to this order, 

11 U 4 
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Gn/Uotalpa^ the right is laid over the left. The wings in this order, though 
always ample and larger than the tegmina, do not invariahly form a 
quadrant of a circle, falling often short of it. They are extended by means 
of nervures, which, like so many rays, diverge from the base of the wing; 
and are intersected alternately by transverse ones, which thus form qua 
drangular areas, arranged like bricks in a wall. When at rest, they are 
longitudinally folded. The flight of these insects, as far as it has been ob- 
served, much resembles, it is said, that of certain birds. Ray tells us that 
both sexes of the house-cricket ( Grpltiis domesficits) fly with an undulating 
motion, like a woodpecker, alternately ascending with expanded wings, and 
descending with folded ones.^ The field and mole-crickets {Gnjlhis cam- 
pcstris and GrijUota/pa vulgaris)^ as wp learn from Mr. White", — and, 
since the structure of their wings is similar, probalily the other Ort/ioplcra, 
— fly in the same way. 

llcmiptenms insects, with respect to their //cmeiufra^ may be divided into 
two classes. Those in which they are all of the same substance — vary- 
ing from membrane to a leathery or horny crust — and those in which the 
base and the apex are of tliffercnt substances ; the first being generally 
corneous, and the latter membranaceous. The former or bomopterous 
division includes the C'wndar'uc Latr., Apldis^ Chermex^ Thrips^ and Corrns ; — 
and the latter the hetcropterous division, comprehending, besides the 
Geoconsw Latr., Xototiccia^ Sigara^ Xcj)a, Rnnalra^ and XtnK'tfris oi’ 
Fabritius. The posterior tibia; of some of this last division (Lj/iifcu- 
phifUopus^ foi'inccus, &c. F.) are fiirnisbed on each siilc ivith a f\>liai (‘oiis 
process — which may act the part of outriggers, and assist them in their 
flight,^ I can give you no particular information with ro'-jicct to the 
ald ial movements of the insects of this order : the British species that 
belong to it arc generally so minute that it is not easy to trace them with 
the naketl eye ; and unless some kind optician, whicli is much to lx* 
wished, would invent a telescope by which the proceedings of iiisec!' 
could he examined at a distance, there is no other way of studying then). 

The four wings of the next order, the Tnehoptern or case-worm flii 
both in their shape anti nervures resemble those of many moths ; on!v 
in.stead of scale.s they are ii.sually covered with hairs, ami the under 
which arc larger than the up|)cr, fold longituiliiially. JSoiue of thc'^c dies 
I have observed, move in a direct line, with their legs set out, which inako 
them look as if they were walking in the air. In flying they often appiy 
their antennae to each other, stretching them out straight, and thus pro- 
bably are assisted in their motion. 

The Lepidoptcra vary so infinitely in the shape, comparative magnitiulc, 
and appendages of their wings, that I should detain you too long diii I 
enlarge upon so multifarious a subject. I shall therefore only observe, 
that one species is described, both by Lyonet and I)e (ieer** (Ijoboplmni 
hvxaptcrd), as having six wings; for, besides the four ordinary ones, it has 
a winglet (riluUi) atta* bed to the base of the lower one, and placed, wlicn 
the wings arc folded, lietwecn it and the upper. These organs in this 
order, you know', are covered with scales ol various shapes,^ Their i.tM- 

j Hint, In». r>3. 9 Nat HUt, ii. 82. ^ 

3 I havo separa.'Mi tins tribe from tho ro.it under the name of 
K. Ms. 

^ Les.^er, I. i. lO'J, note*. Ue Geer, ii. 4G0. t. ix. f. iK 
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vurcs arc diverging rays, which issue either from a basal area or from the 
base itself, and terminate in the exterior margin. The wings of many 
male butterflies, hawk-moths, and moths, are distinguished by a remarkable 
apparatus, noticed by De Geer, and since by many other naturali>ts for 
keeping them stea<ly and underanged in their flight. The upper wings, on 
their under side near their base, have a minute process, bent into a hook 
(hamus)^ ami covered with hairs and scales. In this hook one or more 
bristles (Jciido)^ attached to the base of the under wing, have their play. 
When the fly unfolds its wings, the hook does not (|uit its hold of the 
bristle, which moves to and fro in it as they expand or close. The females, 
which sehlom fly far, often liavc the bristles, but never the hook. The 
hairy tails of some insects {Sesin) jiclonging to the hawk-moth tribe are 
CNpanded when they fly, so as to form a kind of rudder, \vhich enables 
them to steer their course with more certainty. 

The insects of this and cv'cry other order, except the Colcoptora^ fly 
with their bodies in a horizontal position, or nearly so. As their wings 
are usually so am[)le, we need not wonder that the Lepidoptera are ex- 
cellent fliers. Indeed they seem to flit untired from flower to flow'er, and 
from lid ! to field ; ini[)eired at one while by hunger, and at another by 
love or r.nitcrnal solicitude. The distance to which some males will fly is ■ 
astonishing. That of one of the silk-worm moths {Aftneus Paphin) is 
staled to travel sometimes more than a lumdred miles in this way.* Giir 
most beautiful butterfly, the purple emperor {Apntnra /Wv), when lie makes 
his first appearance, fixes his throne on the summit of some lofty oak, from 
wlionce in sunny days, unattended by his empress, who does not fly, he takes 
his excursions. Launcliing into the air from one of the highest twigs, he 
mounts often to so great a height as to become iiwisible. When the sun 
is at the meridian his loftiest flights take place ; and about four in the 
afternoon he resumes his station of repose.® The large bodies of hawk- 
moths (^Sphinx F.) are carried by wings remarkably strong both as to 
ncrvurcs and texture, and their flight is proportionably .‘apid and direct. 
I'liat of butterflies is by dipping and rising alternately, so as to form a 
zigzag line with vertical angles, which the animal often describes with a 
skipping motion, so that each zigzag consists of smaller ones. This doiibt- 
'ess renders it more difficult for the birds to take them as they fly ; and 
tiuis the male, when paired, often flits away with the female. 

Among.st the ncuroptcrous tribes the most conspicuous insects arc the 
dragon-flies {IJhcUuhua)^ which — their metamorphosis, habits, mode of 
life, and characters considered^ — form a distinct natural order of them- 
selves. Their four w ings, w hich are nearly equal in size, are a complete 
a/^d beautiful piece of net-work, resembling the finest lace, the meshes ot 
which arc usually filled by a pure, transparent, glassy membrane. In two 

^ Dr Geor, i. 173. t. x. f. 4. JAnn. Trans, i. 135. 

^ Linn. Trans, vii. 40. 

5 Haworth, LepiJopt. Brit. i. 19. IMr. Howitson, in an interesting notice of tfu' 
species, informs us that at Kisscngoii m Bavaria, wlicre he had an opportunity of ob- 
servintj^its habits in June and July, i839, after long and rapid flights in the out- 
skirts of a neighbouring forest, theV would enter its most shady recesses to cool 
themselves, and lap the moisture from any puddles of water (preferring the most 
filthy) with their long trunks; .:nd won. so eager in this occupation that he has had 
seven under a small fiat not of < nee, and could oven take them reatiily with his finger 
and thumb. {Entomologist. June, 184'J, p. 324.) 
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of the genera belonging to this tribe tlie wings, when the animal is at rest, 
are always expaiulcd, so that they can take flight in an instant, no previous 
unfolding of tlicse organs being necessary. In Agrioiu the other genus of 
the tribe, the wings when they rep<)se are not expanded. I have observed 
of these insects, and also of several others in different orders, that without 
turning they can fly in all directions — backwards, and to the right and 
left, as well as forwards. This ability to fly all ways, without having to 
turn, must be very useful to them when pursued by a bird. Leeuwenhoek 
once saw a swallow chasing an insect of this tribe, which he calls a Mur- 
deUa, in a menagerie about a hundred feet long. The little creature flew 
with such astonishing velocity — to the right, to the left, and in all direc- 
tions — that this bird of rapid wing ipul ready evolution was unable to 
overtake and entrap it ; the insect eluding every attempt, and bein;; 
generally six feet before it.^ Indeed, such is the power of the long wings 
l)y which the dragon-flies are distinguished, particularly in JEshna jind 
LihvUula^ and such the force of the muscles that move them, that they 
seem never to be w^earietl with flying. I have observed one of the former 
genus (Jz/ru* imperntur Leach) sailing for hours over a piece of w'ater — 
sometimes to and fro, and sometimes wheeling from side to side ; ami oil 
the while chasing, capturing, and devouring the various insects that came 
athwart its course, or driving away its competitors — without ever .seem- 
ing tired, or inclined to alight. Another species (JEshna varirgatu), very 
common in lanes and along hedges, which flie.s, like the Orthoptira^ in n 
waving line, is equally alert and active after its prey. This, however, often 
alights for a moment, and then resumes its gay excursive flights. A Liht !- 
iula, resembling this last insect, flew' on board the vessel in which Mr. 
Davis was sailing, Dec. 11. IS37, when at sea, and the nearest hmd wiis 
the coast of Africa, oOO ntiles distant — a striking proof of its pow'crs of 
wing.^ Tlie sjzecics of the genus A^rion cut the tiir with less velocity ; 
i)ut so rapid is the motion of their wings that they become quite invisible. 
Hawking always about for prey, the Agrions, from the variety of the 
colours of diflerent iiullvitluals, form no uninteresting object during n 
sumnier stroll. With respect to the mode of flight of the other ncii- 
ropterous tribes I have nothing to remark ; for that of the Ep/tcnicnc, 
which has been most noticed, 1 sh."*!! con.^idcr under another head. 

The next order of insects, the Jhjmenoplcnt^ attract also general atten- 
tion as fliers, and from our earliest years. The ferocious hornet, with its 
trumpet of terror ; the intrusive and indomitable wasp; the booming ami 
pacific hnmhle-bee, the frequent prey of merciless schoolboys; and that 
universal favourite, the industrious inhabitant of the hive, — all belonging 
to it, — are familiar to every one; and in sumnuT there is scarcely a flower 
or leaf in field or garden, which is not visited by some of its nnnieroiis 
tribes. The four wings of these insects, the upper fiair of which are 
larger than the under, vary rnueh in their nervures. From tin; saw-flies 
(Serriferu), whose wings are nearly as much retieiilatod as those ol seine 
XeimpplerOf to the minute Chalcia and Eti/uSt in which these organs arc 
without nervures, there is every intcrniediate variety of reticidation 
can be imagined." It has been observed that the nervures of the w ings arc 
usually proportioned to the weight of the insect. Thus the saw-flic.s ) a\c 

' I/€caw. Ernst, b. Mart. 1717. 5 Jurinc, HytnCnopt. t. 

^ Kntoni.May. V. 261. 
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generally bodies thicker than those of most other Hymcnoptera, while those 
that have fewer nervures are more slender. This, however, does not 
hold good in all cases — so that the dimensions and cut of the wings, the 
strength of their nervures, and the force of their muscles, must also be 
taken into consideration. The wings of many of these insects, when 
expanded, are kept in the same plane by means of' small hooks (hamuli) 
in the anterior margin of the under wing, which lay hold of the posterior 
margin of the upper.^ Another peculiarity also distinguishes them. Base 
covers (egulcu), or small concavo-convex shields, protect the base of the 
wings from injury or displacement. 

The most powerful fliers in this order are the humble-bees, which, like 
the dung-chaters (^Gcotropcs)^ traverse the air in segments of a circle, the 
arc of which is alternately to right and left. The rapidity of their flight is 
so great that, could it be calculated, it would be found, the size of the crea- 
ture considered, far to exceed that of any bird, as has been proved by the 
observations of a traveller in a railway carriage proceeding at the rate of 
twenty miles an hour, which was accompanied, though the wind v\ as against 
them, for a considerable distance by a humble-bee (^Bombus subinierruptus 
K.) not merely with the same rapidity, but even greater, as it not unfre- 
(juentl> llew to and fro about the carriage or described zig-zag lines in its 
tiiglu.^ The aerial movements of the hive-bee are more direct and leisurely. 
Wiien leaving the hive for an excursion, 1 have observed that as soon as 
tiu'y come out they turn about as if to survey the entrance, and then, 
^vhecling round in a circle, fly off*. When they return to the hive, they 
often fly from side to side, as if to examine before they alight. When 
swarming, the heails of all are turned towards the group at the mouth of 
tilt h* dwelling; and upon rising into the air these little creatures fly so thick 
ill every direction, as to appear like a kind of net-work with meshes ol' every 
imgie. The (|ueen, also, upon going forth, when her object is to pair, after 
returning to reconnoitre, begins her flight by describing circles of consitler- 
able diametci , thus rising spirally with a rapid motion.** The object of these 
gyrations is probably to increase her chance of meeting with a drone. I 
have not much to tell you with respect to the flight of other insects of this 
order, except that a spider-wasp (Pompi/us viaticus), whose sting is redoubt- 
able, and which often, when we arc in the vicinity of sandy sunny banks, 
accompanies our steps, has a kind of jumping movement when it flies. 

The next order, the Diptera, consists altogether of two-winged flies ; but, 
to replace the under wings of the tetraptcrous insects, they are furnished 
with poisers, and numbers of them also with winglets. The poisers (ha/fercs) 
are little membranaceous threads, placed one under the origin of each wing, 
ifear a spiracle, and terminated by an oval, round, or triangular button, 
which seems capable of dilatation and contraction. The animal moves 
these organs with great vi^ acity, often when at rest, and probably w hen 
flying. Their winglets {filuUc) are different from those of Dj/tiscus mar- 
ginalis, and the moth before noticed. Like tliein they are of rigid membrane, 
and fringed ; but they consist generally of two concavo-convex piece ^ 
(sometimes surrounded by a nervure), situated between the wing and the 


1 Kirby, Mon. Ap. A>u;,l i. %. 108. t. xiii. f. 19. 

* Jbid. i. 90. 107. V. t H. dd. 

® Philos, Mug., quv. led in Burmeistcr’d Manual of Ent. 4G 1. 

^ Huber, i. 38. x 
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poiscrs, which, when the insect reposes, fold over each other like the valves 
of a bivalve shell ; but when it flies they are extcnticd. The use of neiilior 
of these organs seems to have been satisfactorily ascertained. Dr. Derhani 
thinks they are for keeping the body steady in flight ; and asserts that if 
either a poiser or winglct be cut off, the insect will fly as if one side over* 
balanced the other, till it falls to the ground ; and that if both be cut oil, 
they will fly awkwardly and unsteadily, as if they had lost some very 
necessary part.^ Shelvcr cut off' the winglets of a fly, leaving both wings 
and poisers, but it could no longer fly. He ne\t cut off the poisers ot 
another, leaving the wings and winglets, and the same result followed. He 
found, upon removing one of these organs, that they w'crc not properly 
compared to balancers. Observing that common crane-fly ( Tipiiln rroentn) 
moved the knee of the hinder tibia in connection with the wing and poiser, 
he cut it off, and it could no longer fly : this last experiment, however, 
seems contradicted by the fact, which has been often observed, that the 
insects of this genus will fly when half their legs are gone. He afterwards 
cut off' both its poisers, when it could neither fly nor walk. Hence he con- 
jectures that the poisers arc connected with the feet, and are air-holderv' 
I have often seen flics move their poisers very briskly when at rest, 
particularly Schptera vibransy before mentioned. This renders Shelver> 
conjecture — that they arc connected with respiration — not improl)ahle. 
Perhaps by their action some effect may he produced upon the s[)iracle in 
their vicinity, either as to the opening or closing of it. 

Tiierc are three classes of fliers in this order, the form of whose hodiC'. 
as well as the shape and circumstances of their wings, is different. Fir.-'t 
arc the slender flies — the gnats, gnat-likc flies, and erane-flies {'ripulnrhcX 
The bodies of these are light, their wings narrow, and their legs long, and 
they liave no winglets. Next to those whose bodies, though slender, are 
more weighty — the AnUidWy Conn pmUcy Sec . ; these have larger wings, shorter 
legs, and very minute and sometimes even obsolete winglets. l..astly ronie 
the flies, the Mnu''ui<L\ c’vc., and their affinities, whose bodies being short, tliiek, 
and often very heavy, are famished not only with proportionate wings twid 
shorter legs, hut also with conspicuous winglets. From these ('ompa!ati\e 
differences and distinctions, we may conjecture in the first place — since 
the lightest bodies are furnished with the longest legs, end the heaviest 
w ith the shortest — that the legs act as poisers and rudders, that keep them 
steely while they fly, and assist them in directing their course®; and in the 
next — since the wiiiglc!.s arc largest in the heaviest hodi(?s, and altogcthci' 
wanting in the lightest — that one of their principal uses is to assist the 
wiiisrs when the insect is flying. 

The flight of the Tipularian genera is very various. Sometinu’s, as I 
have observed, they fly up and liown with a zigzag course ; at others m 
vertical curves of small diameter, like some birds; at others, again, i" 
horizontal curves: — all these lines they describe with a kind ot skippia,;^ 
motion. .Sometimes they would seem to flit in every possible way--a|>' 
wards, downward.s, athwart, obliquely, and sorneiimcs almost in circ!e>. 
The common gnat {ihdex pipicm) seems to sail along also in various dc- 

1 rhy9. TJieol. cd. note (i). 

2 Wiedemann’- /£n7iiV. ii. 210. 

^ To those that !*‘er|ucnt meadows and p.'istaros (7'ipufa dtracm h. 
aUo useful, as I hav ^ before observed, as .stilts to enable them to walk over th*’ ; i'" 
lieaum. v. Fref. i. t. iii. f. 10. 



MOTIONS OF INSECTS. 


477 


rections. The motion of its win^s, if it does not fly like a hawk, is so 
jupid as not to be perceptible. When the crane-fly {Tipula okracca) is 
upon the wing, its fore-legs are placed horizontally, pointing forwards, and 
the four hind ones stretched out in an opposite direction, the one forming 
the prow and the other the stern of the vessel, in its voyage through the 
ocean of air. The legs of another insect of this tribe {llirlcca Mara) all 
point towards the anus in flight, the long anterior pair forming an acute 
angle with the body : — thus, perhaps, it can better cut the air. 

I have often been amused in my walks with the motions of the hornet- 
tiy {Asilm crabromformis\ belonging to the second division just mentioned. 
This insect is carnivorous, living upon small flies. When you are taking 
your rambles, you may often observe it alight just before you ; as soon as 
you come up, it flies a little further, and will thus be your avant-courier for 
the whole length of a long field. This usually takes place, I seem to have 
observed, when a path lies under a hedge ; and perhaps the object of this 
manoeuvre may be the capture of prey. Your motions may drive a number 
of insects before you, and so be instrumental in sup[)lying it with a 
meal. Otlier species of the cenus have the same habit. 

The aih'ial progress of the fly tribes, incliuling the gad-flics ((Estridcc), 
horse-flies {Tabanidta) , carrion-flies {JMuHcidcc)^ and many other genera — 
which constitute the heavy horse amongst our two-w'inged fliers — is won- 
derfully rapid, and usually in a direct line. An CEstrm about to attack a 
horse urged to its fuU speed will yet keep close to it, and, at last, when 
foiled in its object, fly away before it at a still more rapid ratc.^ The male 
Tuhani^ according to the observations of M. de 8t. Fargeau, when met with 
in the long avenues of the continental forests, are seen to dart impetuously 
ii oD one end to the other, then to rest awhile immoveable, suspended in 
the air, and look around on every side, and again to rush with equal velocity 
to the other end, repeating these manoeuvres till they have discovered a 
ii male, upon which they precijdtate themselves, and then mount together 
t(> a height svhicli the eye cannot reach," An anonymous observer in 
Aicholson’s Journal^ calculates that, in its ordinary flight, the common 
house-fly {Miisca domc.stica) makes with its wings about 600 strokes, w hich 
carry it five feet, every second. But if alarmed, he states, their velocity 
.an be increased six or seven-fold, or to thirty or thirty -five feet in the same 
period. In this s[jace of time, a race-horse could clear only ninety feet, 
which is at the rate of more than a mile in a minute. Our little fly, in her 
swiftest flight, will in the same space of time go more than the third of a 
mile; Now compare the infinite diflcrence of the size of the two animals 
(ten millions of the fly w’ould hardly counterpoise one racer), and how 
wonderful will the velocity of this minuie creature appear! Did the fly 
equal the racc-liorsc in size, and retain its present powers in the ratio of its 
magnitude, it would traverse the gldie with the rapidity of lightning. I 
would here observe, liowcver, that it seems to me, that it is not by muscular 
strength alone that many insects are enabled to keep so long upon the 
wing. Every one w ho attends to them must have noticed, that the velocity 
and duration of their flights depend much upon the heat or coolness of the 
atmosphere, especially the appearance of the sun. The warmer and more 


* Burineister, 3Ian?uil of Eni. 

* Macquart, l)ip{vre», i. -'k lOl. 


5 4to. iii. 36. 
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unclouded his beam, the more insects are there upon the wing, and every 
diurnal species seems fitted for longer and more frequent excursions. 

Having given you all the inrorniation that I can collect with respect to 
the motions of perfect insects in the mV, I must next say something con- 
cerning their modes of locomotion in or upon the water. These are of two 
kinds, swmm'wg and walking. Observe — I call that movement swimmini;, 
in which the animal pushes itself along by strokes — while in walking, the 
motion of tlie legs is not different from what it would be if they were o i 
land. Most insects that siuhn have their posterior legs peculiarly fitted for 
it, either by a dense fringe of hairs on the shank and foot, as in the watcr- 
beetles (Di/tiscn.^), or the water-boatmen (Xotonerta); or by having their 
termiival joints very much dilated — as jn tlie whirlgig (Gi/rinus) — so as to 
resemble the paddle of an oar.^ Whenjhe Dytisci rise to the surface to 
take in fresli air — a silver bubble of which may often be seen suspcnticd ;it 
their anus — they ascend, as it should seem, merely in consequence of theiv 
being specifically lighter than the water; l)ut when they tlescend or move 
horizontally, which they do with considerable rapidity, it is by regular leiti 
successive strokes of their swimming legs. While they remain siispenclei’ 
at the surface, these legs are extended so as to form a riglit angle with their 
body. The water-boatmen swim upon their back, which enables them to 
see readily and seize the insects that fall upon the water, w hich are their 
prey. Sigara^ however, a cognate genus, separated from Xotoncr/a hv 
Fabriciiis, swims in the ordinary way. As the (iyrini are usually in woho 
at the surface, whirling round and round in circles, it is probable that their 
legs arc best adapted to this movement. They dive down, however, with 
great case and velocity when alarmed. The common water-bug [Gnm 
incustris)^ though it never goes under water, will sometimes swim upon the 
surface, which it does by strokes of the intermediate and posterior legs * 

These, however, are neither fringed nor dilated, but very long and slen- 
der, with claws, not easily detected, situated under the apex of the last joint 
of the foot, which covers and conceals them. The under side of their 
l)0<ly — as in the case with Eloplwrus, and niany other lujiiatic insects — is 
clothed with a thick coat of grey hairs like satin, which in certain lights 
have no small degree of lustre, and protect its body from the effects ot the 
water. Some insects, that are not naturally aquatic, if they fall into the 
w’ater will swim very well. I once .saw a kind of grasshopper {A(ri/fii!im\ 
which by the powerful strokes of its hind legs pnsheil itself across a stream 
with great rapidity. 

Other insects irallcy as it w'cre, in the water, moving their legs \n iinicli 
the same way as they do on tin? land. Many smaller species of watcr-lu ctics, 
belongiiig to the generi Jlt/flrop/iUtis^ EJophorus^ Hydrtcna^ Varnua^ 

6a'.y thus win their way in the waves. — Thus also the w'atc'r-scorpinn 
(Xepa) pursues its prey; and the little water-mites { 1 iiftlrachna) may ht‘ 
seen in every pool thus w orking their little legs w ith great nipidity, and moviiiL^ 
about in al! directions. — isome spiders also will not only traverse the sur- 
face of the waters, hut, as you have heard with respect to one, dcscciul into 
their bosom. There are other insects moving in this way that arc nut 

t Mr. Briggs bst-rves that this Insect appears to move all its legs at once, ''1^^ 
wonderful rapid:!' , by which motion it produces a radiating vibration on th * 
face of the water. 

2 De Gccr, iii. 314. 
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divers. Of this kind are the aquatic buijs {Germ iacusfris, Hydrowetra 
sta^norumy VcHa rivnlorumy &c. Latr.). The first can walk, run, or even 
leap, which it does upon its prc}', as well as swim upon the surface. The 
second, remarkable for its extreme slenderness, and for its prominent hemi- 
spherical eyes — which, though they are really in the head, appear to be in 
the mitldle of the body — rambles about in chase of other insects, in con- 
siderable numbers, in most stagnant waters. The Velin is to be met 
with chiefly in running streams .and rivers, coursing very rapidly over their 
waves. ^ The two last species neither jump nor swim. The species of one 
genus of this group {Ilnlohntes Eschscholtz) course about on the surface 
of the sea between the tropics, and are remarkable for being the only in- 
sects that have adopted the sea for their abode”, at least if we except the 
genera of beetles ACpu,s\ PognmiSy BiedhiSy Ilesprrop/iilus, &c., w hich burrow 
in the sand while covered with the tide, and thus are partially inhabitants 
of the ocean. ^ One species of Halobntes (//. StreatJieUlana Templeton) 
was captured nearly midway between the continent of Africa and America, 
by Colonel Strcatfield, 87th R. T. F., where numbers of them attended the 
Medusae.^ 

I am next to say a few words upon the motions of insects that burrow, 
either to conceal themselves or their young. Though burrowdng is not 
always a locomotion, I shall consider it iiniler this head, to preserve the 
unity of the subject. Many enter the earth by means of fore-legs particu- 
larly formed for the purpose. The flat dentated anterior shanks, with 
slcMuler feet, that distinguish the chafers (Pvialocera) — most of which in 
their first states live under ground, and many occasionally in their last — 
enable them to make their way either into the earth or out of it. Two 
other genera of beetles {Scm'iies and C/irhia Latr.) have these shanks 
pal mated, or armed witli longer teeth at their extremity, for the same 
purpose. But the most remarkable burrower amongst perfect insects is 
that singular animal the mole-cricket {GryUolalpa vulgarh). This crea- 
ture is endowed with wonderful strength, particularly in its thorax and 
fore-legs. The former is a very hard and solid shell or crust, covering 
like a shield the trunk of the animal ; and the latter are remarkably fitted 
for burrow’ing, both by their strength and construction. The shanks are 
^ery broad, and terminate obliquely in four enormous sharp teeth, like 
so many fingers: the foot consists of three joints — the two first being 
broi^d and tooth-shai)cd, and pointing in an opposite direction to the teeth 
of the shank ; and the last small, and armed at the extremity with tw'o 
sharp claws. This foot is placed inside the shank, so as to resemble a 
th^nnb, and perform the office of one. The direction and motion of these 
Jiands, as in moles, is ontw’ards ; thus enabling the animal most effectually 
to remove the earth w hen it burrows. By the help of these powerful 
instruments, it is astonishing how^ instantaneously it buries itself. This 
creature works under ground like a tield-inouse, raising a ridge as it goes ; 
but it does not throw' up heafjs like its namesake the mole. They will 
in this manner undermine whole gardens ; and thus in wet and swampy 
situations, in whicJi they delight, they excavate their curious apartments, 
before described. The field-criekct {GrvUns vampestns) is also a burrower, 
but by means of different instruments; for with its strong jaws, toothed 

' Curtis, BriU Ent. t. ii. ^ Burmei'^ter, Manual of E:it. 5G7. 

* Spence in Trans. Knt. S')C. l.oyuL i. 180.- 

* Templeton iu 7ra?is. Ent. Soc. Land, i. 231'. 
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like the claws of a lobster, but sharper, in heaths and other dry situations 
it perforates and rounds its curious and regular cells. The house-cricket 
{G, domcsticiis), which, on account of the softness of the mortar, deliglits, 
in new-built houses, with the same organs, to make herself a covered-way 
i’rom room to room, burrows and mines between the joints of the bricks 
and stones.^ 

But of all the burrowing tribes, none are so numerous as those of the 
order Ifi/nicnoptera. Wherever you see a bare bank, of a sunny exposure, 
you usually find it full of the habitations of these insects ; — and almost 
every rail and old piece of timber is with the same view perforated by 
them. Bees, wasps, bee-wasps {Bvmhcx)^ s])ider-wasps {Po}npUiis)^\\y 
wasps Ccrccris, Cradro), with many others, excavate subter- 

ranean or ligneous habitations for their young. None is more remarkable 
in this respect than the sand-wasp {Ammvphila), It digs its burrows, by 
scratching with its fore-legs like a dog or a rabbit, dispersing with its hiijJ 
ones, which are particularly constructed for that purpose, the sand to 
collected.® 

Since most of these burrows are tlesigneil for the reception of the cgt:s 
of the burrowers, I shall next describe to you the manner in which one ut 
the long-legged gnats, or crane-flies {'ripuia vnrir^a/f/^ — a proceedin': to 
which I was myself a witness — oviposits. C’hoosing a south bank bare of 
grass, she stood with her legs strctchetl out on each side, and kept turnin:: 
herself half round backwartls and forwards alternately. Thus the ovipo- 
sitor, which terminates her long cylindrical pointed abvlomen, nuidc irs 
way into the hard soil, and deposited her eggs in a secure situation. Ali. 
howtvcT, were not committed to the same burrow ; tor she every now and 
tlien shifted her station, but not more than nn inch from where she bored 
last. While she was thus engaged, I ohservetl her male companion sus- 
pended In one of his legs on a twig, not far from her. The common lurf- 
horing crane-fly (1\ ola'acca)^ when engageil in laying eggs, moves uvtT 
the grass with her body in a vertical position, by the hei[) — her four an- 
terior legs being in the air — of her two posterior om s, and the end of ht;' 
abdomen, which fierforms the office of another. Whether in borinj:, like 
T, taric^aidy she turns half round ami back, does not appear (rum llciiu 
mur’ft account.® 

1 now come to motions \vho.se object seems to be sport and amuhcnunt 
rather than locomotion. They may be considered us of three kinds — 
hovering — gyrations — and dancing. 

You have often in the wood.s and other jilaccs seen flies sns[)cndc.i as it 
were in tlie air, their wings ali the while moving so rapidly as to he aliiiest 
invisible. This /lovcriuuy which seems peculiar to the aphidivorous flics, 
has been also noticed by l)e (icer.‘ 1 have frequently amused myself with 
watching them ; but when I have cmleavoured to entrap them with my 
force|).s, they have immediately .shifted their (jiiartcrs, and re.snmctl their 
amnseriient elsewhere. That their object is simply anuisement scemv 
proved by the fact noticed by Mr. Curtis, that “ If you catch a dt)Z(‘:i m 
your morning's walk, they are all males who arc thus enjoying theni- 

' White, Nor Hixt, ii. 72. 7C. 80. , 

* fAnn. Iran',, iv. 200. See Westw. in Trans. Knt, Soc, vol. i. p. ^ 

St ruction of the biOTow's of this and some allied species. 
i V. 20. * '‘i- 
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selves.** ^ The most remarkable insects in this respect are the sphinxes, 
and from this they doubtless took their name of hawk-vioths. When 
they unfold their long tongue, and wipe its sweets from any nectariferous 
flower, they always keep upon the wing, suspending themselves over it 
till they have exhausted them, when they fly away to another. The* 
species called by collectors the humming-bird (Macroghssa stdlatarum), 
and by some persons mistaken for a real one, is remarkable for this, and 
the motion of its wings is inconceivably rapid.* 

The gyrations of insects lake place either when they are reposing, or 
when they are flying or swimming. — I was once much diverted by observ- 
ing the actions of a minute moth upon a leaf on which it was stationed. 
Making its head the centre of its^revolutions, it turned round and round 
with considerable rapidity, as if it had the vertigo, for some time.® I did 
not, however, succeed in my attempts to take it. — Scaliger noticed a si- 
milar motion in the book-crab (Chelifer cancroides).^ 

Hcaumur describes in a very interesting and lively way the gyrations of 
the Ephemerae, before noticed, round a liglited flambeau. It is singular, 
^ays he, that moths which fly only in the night, and slum the day, should 
be precisely those that come to seek the light in our apartments. It is 
still more extraordinary that these Ephemerae — which appearing after 
sunset, and dying before sunrise, are destined never to behold the light of 
that orb — should have so strong an inclination for any luminous object. 

hold a flambeau when they appeared was no very pleasant office ; for 
he who filled it, in a few seconds had his dress covered with the insects, 
which rushed from all quarters to him. The light of the flambeau ex- 
hibited a spectacle which enchanted every one that beheld it. Ail 
time were present, even the most ignorant and stupid of his domestics, 
were never satisfied with looking at it. Never had any annillary sphere 
so many zones, as there were here circles, which had the light for 
ti.eir centre: There was an infinity of them — crossing each other in 
all directions, and of every imaginable inclination — all of which were 
laore or less eccentric. Each zone was composed of an unbroken string 
of Ephenierie, resembling a piece of silver lace formed into a circle 
deeply notched, and consisting of equal triangles placed end to end (so 
that one of the angles of that which followed touched the middle of the 
base of that which preceded), and moving with astonishing rapidity. The 
wings of the flics, which was all of them that could then be distinguished, 
formed this ajipcarance. Each of these creatures, after having described 
one or two orliits, fell upon the earth or into the water, but not in conse- 
(•^ence of being burned.*’ Rcaumar was one of the most accurate of ob- 
servers ; and yet I suspect that the appearance he describes was a visual 
deception, and for the following reason. I was once walking in the day- 
time with a friend when our attention was caught by myriads of small 
flies, which were dancing under every tree ; — viewed in a certain light 

^ Gardener's Chronicle^ 1841, p. 52. 

* Rai. Hist. Ins. 133, 1. 

® Mr. Westwood informs us that he has repeatedly observed the same proceeding, 
and that the insect is Simucthu J\d riciana. 

* Lesser, 1. i. 248. note 22. 

® Reaum. vi. 484. t. xlv. f. 7. 

® The persons observing the appearance here relat '4 were the authors of this 
work. 
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they appeared a concatenated series of insects (as Reaumur has here de- 
scribed his Ephemerae) moving in a spiral direction upwards ; — but each 
series, upon close examination, we found was produced by the astonish- 
ingly rapid movement of a single fly. Indeed, when we consider the space 
that a fly will pass through in a second, it is not wonderful that the eye 
should be unable to trace its gradual progress, or that it should appeur 
present in the whole space at the same instant. The fly we saw was a 
small male Ichneumon. 

Other circular motions of sportive insects take place in the waters. 
Linne, in his Lapland tour, noticed a black Tipula which ran over the 
water, and turned round like a whirl wig, or Gi/rmus.^ This last insect I 
have often mentioned ; — it seems the merriest and most agile of all the 
inhabitants of the waves. Wonderful is the velocity with which they turn 
round and round, as it were pursuing each other in incessant circles, 
sometimes moving in oblique, and indeed in every other direction. Now 
iin(i then they re[)Ose on the surface, as if fatigued with their dances, and 
desirous of en joying the full eflect of the suu'-beam : if \ou approach thev 
are instantaneously in motion again. Attempt to entrap them with your 
net, and they are uiuler the water and dispersed in a moment. When the 
danger ceases tliey reaj)pear, and resume their vagaries. Covered with 
lucid armour, when the sun shines they look like little dancing masses of 
silver or brilliant pearls.^ 

But the motions of this kind to which I particularly wish to call yonr 
attention are the clioral dances of nmlcs in the air ; for the dancing sex 
amongst insects is the masculine, the ladies generally keeping thcntselves 
quiet at home. These dances occur at all seasons of tlie year, '!)oth in 
winter and summer, though in the Ibrmer season they are confined to tin? 
hardy Tipularia*. In the morning before twelve, the //o/;//Vc, root-beet I .s 
before mentioned, have their ilances in the air, and the solstitial and c(Mn- 
mon cockchafer appear in the evening — the former generally coiuin^^ 
forth at the summer solstice- — and fill the air over the trees and hedges 
with their myriads and their hum. Other dancing insects resemble moving 
columns — each individual rising and falling in a vertical line a certain 
space, and which will follow the passing traveller — often intent upon 
other business, and all unconscious of his atrial companions — for a con- 
siderable distance. 

Towards sunset the common Ephemerae (A\ ruignta), distinguished by 
their spotted wings and three long tails {candnUr), commence their dances 
in the meadows near the rivers. They assemlile in troops, consisting some- 
times of .several hundreds, and keep rising and falling coutimi.dly, usually 
over some high tree. They rise beating the air rapidly with their wiriiis, 
till they have ascended five or six feet above the tree ; w hen they dcsccmi 
to it with their wings extended and motionless, sailing like hawks, and 
having their three t: ils r.levated, and the lateral ones so separated as to 
form nearly a right angle with ilic central one. These tails seem i^ivcn 

J T^ch. [japjK\. 

^ (y’oniptjre Oliv. i^nUmoL iii. Gyrinun 4. One sperias however, Gyrhms ( Oreeh- 
ft^cheilus) Ahich. as before observcnl, pursues its dances only at night, 

also from ils con;, iters in not having the wmie habit of diving, or at. b*a.-tnot in tm’ 
lia vtiine, when it forced into the water from its hiding-places undcr^ siom'S a i 
its” efforts are confined to endeavouring to regain the shore. {Ann. Soc. Lnt. < 
France, iv. bull. Ixxx.) 
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them to balance their bodies when they descend, which they do in a hori- 
zontal position. This motion continues two or three hours without ceas- 
ing, and commences in line clear weather about an hour before sunset, 
lasting till the copious falling of the dew compels them to retire to their 
nocturnal station.^ Our most common species, which I have usually taken 
for the B, vulgatn^ varies from that of Dc Geer in its proceedings. I 
found them at the end of May dancing over the meadows, not over the 
trees, at a much earlier hour — at half-past three — rising in the way just 
described, about a foot, and then descending, at the distance of about four 
or live feet from the ground. Another species, common here, rises seven 
or eight feet. I have also seen Ephemerm flying over the water in a hori- 
zontal direction. The females am sometimes in the air, when the males 
seize them, and they fly paired. These insects seem to use their fore- 
legs to break the air ; they are applied together before the head, and look 
like antennm. — llilnra maura, a little beaked fly, 1 have observed rushing 
in infinite numbers like a shower of rain driven by the wind, as before 
observed, over waters, and then returning back. 

It is remarkable that the smaller Tqmlaria: will ily unwetted in a heavy 
shower of rain, as I have often observed. How keen must be their sight, 
and how rapid their motions, to enable them to steer between drops bigger 
* luui their own bodies, which, if they fell upon them, must dash them to 
the ground ! 

Amidst this infinite variety of motions, for purposes so numerous and 
■versified, and performed by such a multiplicity of instruments and organs, 
ho does not discern and adore the Great Fikst Mover ? From him all 
oceed, by him all are endowed, in him all move : and it is to accomplish 
s ends, and to go oil his errands, that these little but not insignificant 
cings are thus gifted; since it is by them that he maintains this ter- 
aijucous globe in order and beauty, thus rendering it fit for the residence 
of his creat’Te man. 

I am, &c. 


1 l)e Geer, ii. 638. 
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LETTEE XXIV. 

ox THE NOISES PRODUCED BY INSECTS. 


That insects, though they fill the air with a variety of sounds, have no 
voice^ may seem to you a paradox, and you may be tempted to exclaim with 
the Roman naturalist, What, amidst this incessant diurnal hum of bees ; 
this evening boom of beetles ; this nocturnal buzz of gnats ; this merrv 
chirp of crickets and grasshoppers ; this deafening drum of Cicadx, have 
insects no voice! If by voice we understand sounds produced by the air 
expelled from the lungs, which, passing through the larynx, is modifieil bv 
the tongue, and emitted from the mouth, — it is even so. For no insect, 
like the larger animals, uses its mouth for utterance of any kind : in this 
respect they are all perfectly mute ; and thougii incessantly noisy, are ever- 
lastingly silent. Of this fact the Stagyritc was not ignorant, since, deny- 
ing them a voice, he attributes the sounds emitted by insects to aiiothcr 
cause. But if we feel disposed to give a larger extent to this word ; if we 
are of opinion that all sounds, however produced, by means (kT which ani- 
mals determine those of their own species to certain actions, merit tlit* 
name of voice ; then I will grant that insects have a voice. But, decide 
this question as we will, we all know that by some means or other, at 
certain seasons and on various occasions, these little creatures inake a 
great din in the world. I must therefore now bespeak your attention to 
this department of their history. 

In iliscussing this subject, I shall consider the noises insects emit — 
during their motions — when they are feeiliug, or otherwise employed — 
when they are calling or commanding — or when they are under the in- 
fluence of the pa'^^sions ; of fear, of .anger, of sorrow', joy, or love. 

The only kind of locomotion during which these animals j)roduce sound!) 
is flying : for though the hill-unts (Formica rufa), as I formerly observed, 
make a rustling noise with their feet when walking over dry leaves, I know 
of no other insect the tread of which is accompanied by sound — except 
indeed the flea, who^e stej)S, a lady assures me, she always hears when it 
paces over her night-cap, and that it clicks as if walking on pattens I That 
the flight of numbers of insects is attended by a humming or booming is 
known to almost every one; but that the great majority move through 
the air in silence, has not perhaps been so often observed. (Jenerallv 
speaking, those that fly with the gre.itc.st force and rapidity, and with wings 
seemingly motion less, make the most noise ; while those that fly gently and 
leisurely, and visibly fan the air with tJieir wings, yield little or no sound. 

Amongst the i)eetle tribes (Cokoptera) none is more noticed, or more 
celebrated for “ wheeling its droning flight.^’ than the common dung- 
chafer (Geolrupet ttercorarins^ and its alFinities. Linnc affinris — but the 
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prognostic sometimes fails — that when these insects fly in numbers, it 
indicates a subsequent fine day.^ The truth is, they only fly in fine wca/- 
ther. Mr. White has remarked, that in the dusk of the evening beetles 
begin to buzz, and that partridges begin to call exactly at the same time.* 
The common cockchafer, and that which appears at the summer solstice 
(^Melolontha vulgaris and Amphimalla solsiUialis)^ when they hover over the 
summits of trees in numbers, produce a hum somewhat resembling that of 
bees swarming. Perhaps some insect of this kind may occasion the hum- 
ming in the air mentioned by Mr. White, and which you and I have often 
heard in other places, “ There is,” says he, “ a natural occurrence to be 
met with in the highest part of our down on the hot summer days, 
which always amuses me much, \'^ithout giving me any satisfaction with 
respect to the cause of it; — and that is a loud audible humming of bees 
in the air, though not one insect is to be seen. — Any person would sup- 
j)ose that a large swarm of bees was in motion, and playing about over his 
head.”^ 


“ Resounds the living surface of the ground — 

Nor undelightful is the ceaseless hum 

To liini who muses through the woods at noon, 

Or drowsy shepherd as he lies reclined.” 

The hotter the weather, the higher insects will soar ; and it is not im- 
i'.rv)bable that the sound produced by numbers may be beard, when those 
that produce it are out of sight. The burying beetle (Xecrophorus Fes^ 
pUh')^ whose singular history so much amused you, as well as Ciewdeia 
.\!/h afica of the same order, flies likewise, as I have more than once vvit- 
ncssed, with a considerable hum. 

Whether the innumerable locust armies, to which I have so often called 
your attention, make any noise in their flight, 1 have not been able to 
ascertain ; the mere imj)ulse of the wings of myriads ana myriads of these 
creatures upon the air, must, one would think, produce some sound. In , 
the symbolical locusts mentioned in the Apocalypse^, this is compared to 
the sound of chariots rushing to battle : an illustration which the inspired 
author of that book w ould scarcely have had recourse to, if the real locusts 
winged their way in silence. 

Amongst the Ilemiptera, I know only a single species that is of noisy 
flight ; though doubtless, were the attention of entomologists directed to 
that subject, others would be found exhibiting the same peculiarity. The 
yisect I allude to (Coreus marginaiys) is one of the numerous tribe of bugs ; 
when flying, especially when hovering together ii» a sunny sheltered spot, 
they emit a hum as loud as that of the hive-bee. 

From the magnitude and strength of their wings, it might be supposed 
that many Icpidoptcrous insects would not be silent in their flight ; and 
indeed many of the hawk-moths (Sphinx F.), and some of the larger moths 
(^B^nibpx F.), are not so; Cossus ligniperda, for instance, is said to emula.^ 
the booming of beetles by means of its large stiff wings ; whence in Ger- 
many it is called the humming-bird (Brumm^t^ogel). But the great body 
of these numerous tribes, eveif those that fan the air with “ sail-broad 
vans,** produce little or no sound hj their motion. I must, therefore, leave 

' Svit Nat. 42. 660. * Nat. Hist. ii. 25-1. 

• White, Nat. Hist, ii, 25C. * Rev. ix. 9. 

II 3 
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them, as well as the Trichopta'a aiul Xeuroptcra, which are equally barren 
of insects of souiuling wing, and proccctl to an order, the llt/menoplcrn^ 
in which the insects that compose it are, many of them, of more fame for 
this property. 

The indefatigable hive-bee, as she flies from flower to flower, amuses the 
observer with her hum, which, though monotonous, pleases by exciting the 
idea of happy industry, that wiles the toils of labour with a song. When 
she alights upon a flower, and is engaged in collecting its sweets, her hum 
ceases; hut it is resumed again the moment that she leaves it. The wasp 
and hornet also arc strenuous hummers ; and when they enter our apart- 
ments, their hum often brings terror with it. But the most sonorous flics 
of this order are the larger huinhic-bces, whose homhinaihuy hoovnufr^ or 
bombing, may he heard from a considcralile distance, gradually increasing as 
the animal approaches you, and when, in its wheeling fliglit, it rudely passc' 
close to your ear, almost stunning you by its sharp, shrill, and dcafcnini: 
sound. Many genera, liowever, of this order fly silently. 

But the noisiest w ings belong to insects of the dlptcroux order, a inajoriiy 
of which probably give notice of their approach hv the sound of their 
trumpets. Most of those, however, that have a slender body, — the gnat 
genus (0//c'.r) excepted, — explore the air in silence. Of this dcsi riptioa 
are the Tipularuc, the Asiiida', the genus Empix, and their aflinitie^. Tiie 
rest are more or less insects of a humming flight ; and with rc.s[)(Tt D 
many of them, their hum is a sound of terror and tlismay to those who hear 
it. To man, tlie trumpet of the gnat or mosquito, anil to beasts, (luit ot' 
the gad-fly, of various kinds of horse-flies, and of the Ethiopian ziinb, as I 
have before related at large, is the signal of intolerable annoyance. Homer, 
ill his liatrachompomachia^ long celebrated the first of these as a trum- 
peter ; — 

**For th<?ir sonorous trumpets far icnowaM, 

Of battle the dire charge inosfpiitus sound.*’ 

Mr. Pope, in his translation, with hi.s usual inaccuracy, thinking, no douhl, 
to improve upon his author, has turned the old baril’s gnats into hornet" 
In (iuiaiia these animals arc distinguished by a name still more tremendous, 
being called the devil’s trumpeters.^ I have observed that early in tli;’ 
spring, before their thirst for blood seizes them, gnats when flying ciii:t 
no sound. At this moment (Feb. IS.) two females are flying ul)ont my 
windows in perfect silence. 

After this short account of insects that give notice when tlicy arc upon 
the wing by the soiin lstthat precede them, I must in(|uirc by what incims 
these sounds are produced. Ordinarily, except perhaps in the case ol the 
gnat, they seem perfectly independent of the will of the animal; and in 
alm6.st every instance, the sole instruments that cause the noise o( fly mg 
insects arc their wings, or some parts near to them, wliicli, by tlicir friction 
against the trunk, occasion a vibration — as the fingers upon the strings d 
a guitaf — yielding a sound more or less acuta in proportion to the rapuH) 

of their flight, the action of the air perhaps upon these organs giving’^ 

some inodific" lions. Whether, in the beetles that fly with noise, the ci\ tm 
contribute mo/v? or less to produce it, seems not to have been clearly 
tained : yet, since they fly with force as well is velocity, tlie action of tlica* 


^ Steelman’s Surinamf i. 2-1. 
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may cause some motion in them, enough to occasion friction. With 
respect to Diptera^ Latreille contends that the noise of flies on the wing 
cannot be the result of friction, because their wdngs are then expanded ; 
but though to us flies seem to sail through the air without moving these 
organs, yet they are doubtless all the while in motion, though too rapid for 
the eye to perceive it. When the aphidivorous flies are hovering, the ver- 
tical play of their wings, though very rapid, is easily seen ; but when they 
fly off* it is no longer visible. Repeated experiments have been tried to 
ascertain the cause of sound in this tribe, but it should seem with different 
results. De Geer, whose observations were made upon one of the flies 
just mentioned, appears to have proved thftt, in the insect he examined, 
the sounds were produced by the friction of the root or base of the wings 
against the siiles of the cavity in which they are inserted. To be con- 
vinced of this, he affirms, the observer has nothing to do but to hold each 
wing with the finger and thumb, and stretching them out, taking care not 
to hurt tlie animal, in opposite directions, thus to prevent their motion, — 
and immediately all sound will cease. For further satisfaction he made 
the following experiment. He first cut off* the wings of one of these flies 
very near the base; but finding that it still continued to buzz as before, 
he thought that the winglets and poisers, which he remarked were in a 
constant vibration, might occas^ion the sound. Upon this, cutting both off’, 
h(^ examined the mutilated fly with a microscope, and found that the 
remaining iVagmcnts of the wings were in constant motion all the time that 
the buzzing continued ; but that upon pulling them up by the roots all 
sound ceased.^ Slielver’s experiments, noticed in my last letter, go to 
prove, with respect to the insects that he exaiuined, that the winglets are 
more particularly concerned with the buzzing. Upon cutting oft' the wdngs 
of a fly — but lie does not state that he pulled them up by the roots — he 
found the sound continued. He next cut off the poisers — the buzzing 
went on. This experiment was repeated eighteen times with the same result, 
Last’y, when he took off* the winglets, either wholly or partially, the buzz- 
ing ceased. This, however, if correct, can only be a cause of ibis noise in 
the insects that have w inglets. Numbers have them not. He next, there- 
fore, cut off* the poisers of a crauc-ffy (Tipu/a crocuta)^ and found that it 
buzzed when it moved the wing, lie cut off’ half the latter, yet still the 
sound continued ; but when he had cut oft* the whole of these organs the 
sound entirely ceased.* 

Dr. Burmcister, however, was led by his experiments to a different con- 
clusion. Finding that the buzz of a large fly {Emtalis icnaj:) still con- 
tinned after the winglets, the poisers, and even the wings had been quite 
cut off except their very stumps (only in this last case the sound was 
somewhat weaker and higher), he conceived that the spiracles lying between 
the meso- and ineta-thorax must be the instruments ol the sound, which 
accordingly he found to cease entirely when they were stopped with gum, 
though while the wings were in vibration. Pursuing his researches, In 
extracted one of these spiracles, and opening it carefully, found its postt > 
rior and inner lip, which is directed towards the commencemeht of the 
trachea, to be expanded into a small Hat crescent-shaped plate, upon whicli 
ure nine parallel very delicate horny laminae, the central one being the 

' De Geer, vi. 13. * Wiedemann’s Arcluv. ii. 210. 217. 
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largest, while those on each side became gradually smaller and lower ; and 
it is, he is persuaded, in consequence of the air being forcibly driven out 
of the trachea and touching these laminae that they are made to vibrate and 
sound precisely in the same way with the glottis of the larynx. Dr. Bur- 
ineister (who remarks that Chahrier in his Essai sur le Vol des Insectes^ 
p. 45, &c., has also explained the hum of insects as produced by the mv 
streaming from the thorax during flight, and also speaks of laminae which 
lie at the aperture of the spiracle), in order to be certain that the laminae 
in question in the posterior spiracles of the thorax are alone concerned in 
producing sound, also inspected the anterior ones, but without finding in 
them any trace of these lanflnae. He explains the weaker and sharper 
tones produced when the wings all but the very roots are cut off’ as resulting 
from the weaker vibrations of the contracting muscles, and consequent less 
forcible expulsion of the air when the vibratory organs are removed ; and 
he thinks with Chahrier that some air may escape through the open trachea 
of the wings which are cut oft’. Though he regards these lamin® as the 
cause of humming in bees and flies, he does not deciile that other causes 
may not produce the buzz of cockchafers, &c., in the thoracic spiracles of 
which he could not discern them.' 

Aristophanes, in his Clouds, deriding Socrates, introduces Chacrephon as 
asking that philosopher whether gnats made their buzz with their mouth or 
their tail.^ Upon which Mouffet very gravely observes, that the sound of 
one of these insects approaching is much more acute than that of one re* 
tiring ; from whence he very sapiently concludes, that not the tail but the 
mouth must be their organ of sound.^ But after all, the friction of the base 
of the wings against the thorax seems to be the sole cause of the alarming 
buzz of the gnat as well as that of other Dipl era. The warmer the 
weather, the greater is their thirst for blood, the more forcible their flight, 
the motion of their wings more rapid, and the sound produced by that 
motion more intense. In the night — but perhaps this may arise from the 
universal stillness that then reigns — their hum appears louder than in 
the day: whence its tones may seem to be modified by the will of the 
animal. 

Sounds, also, are sometimes emitted by insects w^hen they uvefccdiug or 
otherwise er>ij)loi/ed. The action of the jaws of a large number of cock- 
chafers produces a noise resembling (he sawing of timber ; that of the 
locusts has been compared to the crackling of a flame of fire driven by the 
wind ; indeed the collision at the same instant of myriads of millions of 
their powerful jaws must be attended by a considerable sound. The 
timber-borers also — the Bupi'cstes ; the stag-horn beetles ; and particu- 
larly the capricorn-beetles — the mandibles of whose larvae resemble a pair 
of mill-stones*' — most probably do not feed in silence. A little wood- 
louse (^Alropos ptdsatoria) — which on that account has been confounded 
with the death-watch — is said also, w'hen so engaged, to emit a ticking 
noise. Certain two-winged flies seen in spring, distinguished by a very 
long proboscis (JJombpliufi), hum all the time that they suck the honey from 
the flowers ; as do afsb many hawk-inoths, particularly that called from 
this circumstance the humming-bird {Macroglossa stellatariim), which, 
while it hovers over them, unfolding its long tongue, pilfers their sweets 


* Burmeister, Manual of Ent 4G8 — 470. 
3 Mouffet, 81. 


2 Act. i. Sc. 2. 

^ Linn. Trans, v. 225. t. xii. f. 7. h. 
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without interrupting its song. The giant cock-roach (Blatta giganten) 
which abounds in old limber houses in the warmer parts of the world 
makes a noise when the family are asleep like a pretty smart rapping with 
the knuckles — three or four sometimes appearing to answer each other. 
On this account, in the West Indies it is called the Drummer ; and they 
sometimes beat such a reveille, that only good sleepers can rest for them.^ 
As the animals of this genus generally come forth in the night for the pur- 
pose of feeding, this noise is probably connected with that object. 

Insects also, at least many of the social ones, emit peculiar noises while 
engaged in their various employments. If an ear be applied to a wasps* or 
humble-bees’ nest, or a bee-hive, a hum more or less intense may always 
be perceived. Were 1 disposed to play upon your credulity, I might tell 
you with Goedart, that in every hifnible-bees* nest there is a trumpeter, 
who early in the morning, ascending to its summit, vibrates his wings, and 
sounding his trumpet for the space of a quarter of an hour, rouses the in- 
habitants to work I But since Reaumur could never witness this, I shall 
not insist upon your believing it, though the relatcr declares that he had 
heard it with his ears, and seen it with his eyes, and had called many to 
witness the vibrating and strepent wings of this trumpeter humble-bee.* 
The blue sand-wasp {Ammophila? cyanea)y which at all other times is 
silent, when engaged in building its cells, emits a singular but pleasing 
sound, which may be heard at ten or twelve yards* distance.* 

Some insects also are remarkable for a peculiar mode of callmgy com^ 
mandingy or giving an alarm. I have before mentioned the noise made by 
the neuters or soldiers amongst the white ants, by which they keep the 
labourers, who answer it by a hiss, upon the alert and to their work. 
This noise, which is produced by striking any substance with their man- 
dibles, Smeathman describes as a small vibrating sound, rather shriller and 
quicker than the ticking of a watch. It could be distinguished he says at 
the distance of three or four feet, and continued for a minute at a time 
M ith very short intervals. When any one walks in a solitary grove, where 
the covered ways of these insects abound, they give the alarm by a loud 
hissing, which is heard at every step.* — “ When house-crickets are out,” 
says Mr. White, “ and running about in a room in the night, if surprised by 
ji candle, they give two or three shrill notes, as it were for a signal to their 
followers, that they may escape to their crannies and lurking-holes to avoid 
danger.” ^ 

Under this head I shall consider a noise before alluded to, which has 
been a cause of alarm and terror to the superstitious in all ages. You will 
perceive that I am speaking of the death-watch — so called, because it emits 
a sound resembling the ticking of a watch, supposed to predict the death of 
some one of the family in the house in which it is heard. Thus sings the 
muse of the witty Dean of 8t. Patrick on this subject ; 

A wood-worm 

* That lies in old wood, like a hare in her form : 


^ Drury’s Inscctsy iii. Preface. 

2 Lister’s Gc^dart, 244. Compare Reaum. vi. 30. 

^ Bingley, Animal Biogr. iii. 1st ed. 335. Mr. Westwood has also observed tb'' 
same peailiarity in Ammophila hirsuta whiUt aimilarly engaged. 

* Bhilos, J'rans. 1781, 48. 38. * ILd. ii. 262, 
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With teeth or with claws it will bite or will scratch. 

And chambermaids christen this -worm a death-watch ; 

Because like a watch it always cries click ; 

Then woe be to those in the house who are sick, ! 

For, sure as a gun, they will give up the ghost, 

If the maggot cries click, when it scratches the post ; 

But a kettle of scalding hot water ejected. 

Infallibly cures the timber affected : 

The omen is broken, the danger is over, 

The maggot will die, and the sick will recover.” 

To add to the effect of this noise, it is said to be made only when there i s 
a profound silence in an apartment, and every one is still. 

Authors were formerly not agreed Concerning the insect from which this 
sound of terror proceeded, some attributing it to a kind of wood-louse, as 
I lately observed, and otliers to a spider ; but it is a received ojunion now, 
adopted upon satisfactory evidence, that it is produced by some little 
beetles belonging to the timber-boring genus Anohiim, Swammerdam ob- 
serves, that a small beetle, which be had in his collection, having firmly 
fixed its fore legs, and put its inflexed head bctw(‘en them, makes a con- 
tinual noise in old pieces of tvood, walls, and ceilings, which is sometimes 
sj loud, that, upon hearing it, people have fhneied that hobgoblins, ghosts, 
or fairies were wandering around them.^ Evidently this was one of the 
death-watches. Latreille observed Anobiinn atrifilum produce the sound in 
question l)y a stroke of its mandibles upon the wood, wliich was answered 
by a similar noise from within it. But the species whose proceedings 
have been most noticed by Ih'itish oh.servtTs is . 1 . fcs.sr/ht/iim. When 
spring is far advanced, these insects are said to eominence their ticking, 
which is only a call to each other, to which if no answer he returned, the 
animal repeats it in another place. It is thus produced. Kaising itselt' 
upon its hind legs, with the body somewhat inclined, it boats its head 
with great force and agility upon the plane of position ; and its strokes are 
so powcTful as to make a considerable impression if they fall upon any 
substance softer than wood. The general number of disfinet strokes in 
succession is from seven to nine or eleven. Tliey follow each othei' 
quickly, and are repeated at uncertain intervals. In old houses, where 
these insects abound, tliey maybe heard in warm weather during the whole 
day. The noise exactly resembles that produeeil by tapping moderately 
with the nail upon the table ; and when faniiluirised the insect will answe • 
very readily the tap of the nail.* 

The queen-bee has long been celebrated for a peculiar sound, producing 
the most extraordinary eftects upon her subjects. Sometimes, just before 
bees swarm, — instead of the great hum usually heanl, and even in the 
night, — if the car be placed close to the mouth of the hive, a sharp clear 
soiuid may be distinguished, which ajipears to be produced l)y the vibra- 
tion of the wings of a single bee. This, it has been pretended, is the 
harangue of the new queen to her subjects, to inspire them with courage 
to achieve the foundation of u new empire. But Butler gives to it a dit- 
ferent interpretation. He asserts that the candidate for tlie new throne 

1 Bibl. Aat. E.l. Mill, i. 12,). 

* Shaw’s Aat. Mhc/iiu lOi. Phil Trujis. xxxiii. 109. Compare Dutncril, Trails 
Element ii. 91. n. 094. 
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is then with earnest entreaties, lamentations *and groans, supplicating the 
queen-mother of the hive to grant her permission to lead the intended 
colony; — that this is contimieil, before she can obtain her consent, for two 
days ; when the old queen relenting gives her fiat in a fuller and stronger 
tone. That should the former presume to imitate the tones of the sove- 
reign, this being the signal of revolt, she would be executed on the spot, 
with all whom she had seduced from their loyalty.* — But it is time to 
leave fables : I shall, therefore, next relate to you what really takes place. 
You have heard how the bees detain their young queens till they are fit to 
lead a swarm. — I then mentioned the attitude and sound that strike the 
former motionless. When she emits this authoritative sound, reclining her 
thorax against a comb, the queen stands with her wings crossed upon her 
back, which, without being qncrossed or further expanded, aix kept in 
constant vibration. The tone thus produced is a very distinct kind of 
clicking, composed of many notes in the same key, which follow each 
other rapidly. This sound the queens emit before they are permitted to 
leave their cells ; but it does not then seem to affect the bees. But when 
once they are liberated from confinement and assume the above attitude, 
its effects upon them are very remarkable. As soon as the sound was 
heard, Huber tells us, bees that had been employed in plucking, biting, and 
chasing the queen about, hung down their heads and remained altogether 
motionless j and whenever she had recourse to this attitude and sound, 
they operated upon them in the same manner. The writer just mentioned 
observed differences both with regard to the succession and intensity of 
the notes and tones of this royal song ; and as he justly remarks, there 
may be still finer sliades which, escaping our organs, may be distinctly per- 
ceived by the bccs.^ lie seems, however, to doubt by what means this 
sound is produced. Reasoning analogically, the motion of the wings 
should occasion it. We have seen that they are in constant motion when 
it is uttered. Probably the intensity of the tones and their succession arc 
regulated by the intensity of the vibrations of the wings. Reaumur re- 
marks, that the ilifferent tones of the bees, whether more or less grave or 
acute, are produced by the strokes, more or less rapid, of their wings 
against the air; and that, perhaps, their different angles of inclination may 
vary the ^ound. The friction of their bases likew'ise against the siiles of 
tlm cavity in which they arc inserted, as in the case of the fly lately men- 
tioned, or against the base-covers may produce or modulate their 

sounds, a bee whose wings are eradicated being perlectly mute.^ This last 
assertion, however, is contradicted by John Hunter, wdio affirms that bees 
produce a noise independent of their wungs, emitting a shrill and peevish 
sound though they are cut ofti and the legs held fast.^ Yet it does not 
appear from his experiment that the wings were eradicated. And if they 
were only cut off, the friction of their base might cause the sound. I 
have before noticed the remarkable fact, that the queens educated accord- 
ing to M. Schirach’s method are absolutely mute ; on which account the 
bees keep no guard around their cells, nor retain them an instant in them 
after their transformation.® 

The passions, also, which urge us to various exclamations, elicit from 

* Reaum. v, C15. Butler’s Female Monarchy, c. v. § 4. 

* Huber, i. 260. ii. 292. 

^ Reaum. v. 617. * Philos. Trans. 1792. ^ Ilubcr, i. 202. 
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insects occasionally certain sounds. Fear, anger, sorrow, joy, or love and 
desire, they express in particular instances by particular noises. I shall 
begin with those which they emit when under any a/arm. One /rnra only 
is recorded as uttering a cry of alarm, and it produces a perfect insect re- 
markable for the same faculty : I allude to Acheroniia Alropos. Its cater- 
pillar, if disturbed at all, draws back rapidly, making at the same time a 
rather loud noise, which has been compared to the crack of an electric 
sparkd You would scarcely think that any quiescent pupa: could show their 
fears by a sound, — yet in one instance this appears to be the case. De 
Geer having made a small incision in the cocoon of a moth, which in- 
cluded that of its parasite Ichneumon (/. cantator De G.), the insect con- 
cealed within the latter uttered a little qry, similar to the chirping of a small 
grasshopper, continuing it for a long jime together. The sound was pro- 
duced by the friction of its body against the elastic substance of its own 
cocoon, and was easily imitated by rubbing a knife against its surface.^ 

But to come to perfect insects. Many beetles when taken show their 
alarm by the emission of a shrill, sibilant, or creaking sound — which some 
compare to the chirping of young birds — produced by rubbing their elytra 
with the extremity of their abdomen. This is the case with the dung- 
chafers (Geolrupcs vernalis, stercorarius, and Copris iunaris) ; with the 
carrion-chafer {Trox sabulostis ) ; and others of the lamcllicorn beetles. Tlie 
burying-bectle (^Necrophorus Vespillo),Cnoccris melanopn and merdigera, anti 
Ilpgrobia Hei'^nanni, and many other Colcoptcrn, produce a similar noi^c by 
the same means. When this noise is made, the movement of the abdomen 
may be perceived ; and if a pin is introduced under the elytra it ceases. 
Long after many of these insects are dead the noise may be caased by 
pressure. Rosel found this with respect to the Scarnba'idre and I have 
repeated the experimeut with success upon Necrophoriis Vespillo» The 
capricorn tribes (Prionits, Lamia, Ccrambyx, &c.) emit under alarm an 
acute or creaking sound — which Lister calls querulous, and Dumeril com- 
pares to the braying of an ass^ — by the friction of the thorax, which they 
alternately elevate and depress, against the neck, and sometimes against 
the base of the elytra.® On account of this, Prionus coriarius is called f/ic 
fiddler in Germany.® Two other coleopterous genera, Cychrus and Cli/ius, 
make their cry of Noli rue tangcrc by rubbing their thorax against the base 
of the elytra. Pimelia, another beetle, does the same by the friction of its 
legs against each other.'^ And, doubtless, many more Colcoplera, if ob- 
served, would be found to express their fears by similar means. 

In the other orders the examples of cries of terror are much less nume- 
rous. A bug {Cimex subaptcnis De G.) when taken emits a sharp sound, 
probably with its rostrum, by moving its head up and down.® llay makes 
a similar remark with respect to another bug {Reduvius personal us), the 
cry of which he compares to the chirping of a grasshopper.^ MuttUa 
J£uropa:a, a hymenopterous insect, makes a sibilant chirping, iis 1 once ob- 

1 Fuessh Archiv. 8. 10. Mr. Raddon assures me that on on« jOCcasion taking U{i 
the caterpillar of another moth, Gastropacha quercifolia, by hairs, it uttered a 
distinct squeak. 

2 De Geer, vii. 694. 

s Rosel H. 208. 

^ Ray, Hist Inn. 384. Dumeril, Trait Element ii. 100. n. 17, 

® De Geer, v. 6H. Ri)scl, II. iii. .5. « ROsa!, ibid. 

7 Latr. Hist Nat. x. 264. ® De Geer, iii. 289. • Hist Ins. 66. 
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served at South wold, where it abounds ; but how produced I cannot say. 
The praying mantis (M. religma), as we learn from M. Goureau, when 
alarmed and having put itself in an attitude of defence, rubs the sides of 
the abdomen against the interior borders of the wings and elytra, so as to 
produce a noise like that of parchment rubbed together.^ The most re- 
markable noise, however, proceeding from insects under alarm, is that 
emitted by the death's-head hawk-moth, and for which it has long been 
celebrated. The LepUajilera, though some of them, as we have seen, 
produce a sound when they fly, at other times are usually mute insects ; 
but this alarmist — for so it may be called, from the terrors which it has 
occasioned to the superstitious — when it walks and more particularly when 
it is confined, or taken into the hand, sends forth a strong and sharp cry, re- 
sembling, some say, that of a mouse"*, but more plaintive, and even lament- 
able, which it continues as long as it is held. This cry does not appear to 
be produced by the wings ; for when they, as well as the thorax and ab- 
domen are held down, it becomes still louder. Schroeter says that the 
animal, when it utters its cry, rubs its tongue against its head * ; and 
Rdscl, that it produces it by the friction of the thorax and abdomen.'^ 
But Reaumur believed, after the most attentive examination, that the cry 
came from the mouth, or rather from the tongue ; and he thought that it 
was produced by the friction of the palpi against that organ. When, by 
means of a pin, he unfolded the spiral tongue, the cry ceased ; hut 
as soon as it was rolled up again between the palpi it was renewed, 
lie next prevented the palpi from touching it, and the sound also ceased ; 
and upon removing only one of them, though it continued, it became 
much more feeble.^ Huber, however, denies that it is produced by the 
friction of the tongue and palpi®: as docs M. Passerini, who con- 
ceives that it is owing to the alternate inspiration and expiration of air 
froni the central canal of the proboscis into a peculiar cavity in the head 
destined for giving it the required resonance. But on the other hand 
iVliVI. Duponcnel, Aube, Boisduval, Pierrot, and Kambur, members of the 
lilntomological Society of France, who expressly instituted a series of 
experiments in order to ascertain the actual cause of the noise, came to 
the conclusion that it is not owing to any of those hitherto assigned, and 
\et remains to he discovered, and that the noise itself has little of the 
plaintwe cry attributed to it, but has the greatest analogy with that made 
liy ujost of the capricorn beetles (Prionus, Laz/uV/, &c.), as above described.® 
If the observation of a friend of Mr. Raddon, that this noise is sometimes 
made by the moth just before issuing from the pupa^, he correct, it would 
go far to prove that it is simply owing, as Rdsel thought, to the same cause 
as that of the capricorn beetles, since the confined posture of the insect in 
the pupa case, and the very limited quantity of air there inclosed, seem to 
forbid the supposition that this last has any share in producing it. 

I must next say a few words upon the angry chidings of our little crea- 
<ures ; for their anger sometimes vents itself in sounds. I have often been 
amused with hearing the indignant tones of a humble-bee while lying on 
ts back. When I held my finger to it, it kicked and scolded with all its 

^ Ann. Soc. Ent. de FrancCy x. bull, xviii. * Natvrfot'schery Stk. x\i. 77. 

® 111. ic. ^ llcauiu. ii. 290. 

® Aouv. Ohs. ii. 300. note *. 

® Ann. Soc. Ent. de France^ viii. 59. and ix, 125. 

* Trans. Ent. Soc. Lond. ii. proc. Ixxvi. 



494 


NOISES OF INSECTS. 


might. Hive-bees when irritated emit a shrill and peevish sound, con., 
tinning even when they are held under water, which John Hunter says 
vibrates at the point of contact with the air-holes at the root of their 
wings.^ This sound is particularly sharp and angry when they fly at an 
intruder. The same sounds, or very similar ones, tell us when a wasp is 
otfended, and we may expect to be stung; — but this passion of anger in 
insects is so nearly connected with their fear that I need not enlarge further 
upon it. 

Concerning their shouts of joy and cries of sorrow I have little to re- 
cortl : that pleasure or pain inakos a difference in the tones of vocal 
insects is not improbable ; but our auditory organs are not fine enough 
to catch all their different modulations. When Schirach had once smoked 
a hive to oblige the bees to retire to the top of it, the queen with some of 
the rest flew' aw'ay. Upon this, those that remained in the hive sent forth 
a most plaintive sound, as if they were all deploring their loss ; when their 
sovereign was restored to them, these lugubrious sounds were succeeded hy 
an agreeable humming, which announced their joy at the cvent.^ Huber 
relates, that once, when all the worker-brood was removed from a hive, 
and only male brood left, the bees appeared in a state of extreme despon- 
dency. Assembled in clusters upon the combs, they lost all their activity. 
The queen dropped her eggs at random ; and instead of the usual active 
hum, a dead silence reigned in the hive.* 

But love is the soul of song with those that may be esteemed the most 
musical insects, the grassliop[)er tribes (Gryllina and Locust}na\ and the 
long celebrated Cicada. You w’ould suppose, perhaps, that the ladies 
would bear their share in these amatory strains. But liere you would be 
mistaken — female insects are too intent upon their business, top. coy and 
reserved to tell their love even to the winds. — the male.s alone 

“Forniosam resonare docent Ainaryllida sylvas.” 

With respect to the Cicada\ this was observcil by Aristotle ; and Pliny, 
as usual, has retailed it after him.^ The observation also holds good 
with respect to the GryUinay &c., and other insects, probably, whose love 
is musical. Olivier, however, has noticed an exception to this doctrine ; 
f or he relates, that in a species of beetle (A/o/am striata) ^ the female has a 
round granulated spot in the middle of the second segment of the alxlomea, 
by striking which against any bard .substance, she [)roduces a rather loud 
sound, ami that the male, obedient to this call, soon attends her, and tlu‘\ 
pair.* Both sexes, also, in tlie genus Eyhippiger^ separated by Latrcillc 
from Acrida, and characterised as being without wings and w ith very short 
wing-covers, are musical (V).® 

As 1 have nothing to communicate to you with respect to the love-songs 


1 In Philos. Trans. 1702. Tliis fact .stron.i^ly ooiifirnis Dr. Dunneister*.'^ experi- 
ments before related, showing that the humming of bees, as of flies, is caused m)t by 
the wings, but by the action of the air on the lumiiue of the thoracic spiracles 
there described. 

3 Schinicli, 73. * i. 226. 

^ Aristot. Hist. Anim. 1. v. c. 30. Plin. Hist. Nat. 1. xi. c. 20., 

* Oliv. EnUrrii'il. i. I*ref. ix. 

Gourcau, Ann. Soc. Ent. de France^ vi, 31. and translation jjft Entorn. M<\;‘ 
V. 9tf. 
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of other insects, my further observations will be confined to the tribes 
lately mentioned, the GryWna, ^c., and the Cicada:, 

No sound is to me more agreeable than the chirping of most of the 
Gryllina, Lacnsthm, &c. ; it gives life to solitude, and always conveys to niy 
mind the idea of a perfectly happy being. As these creatures are now very 
properly divided into several genera, I shall say a few words upon the song 
of such as are known to be vocal, separately. 

The remarkable genus Pneumora — w'hose pellucid abdomen is blown up 
like a bladder, on which account they arc calletl Blaaztyps. by the Dutch 
colonists at the Cape — in the evening, for they are silent in the day, — 
make a tremulous and tolerably loud noise, which is sometimes heard on 
every side.^ The species of this gepus have a claim to the name of Fid- 
(Hen, since their sound is produced by passing the hind-legs, which are 
furnished with a series of smooth elevated ridges, and may be called the 
fiddte-sfich, over a number of short transverse elevated ridges, of a similar 
though sliglitly different structure, on the abdomen, which may be called 
the strings.'^ 

The cricket tribe arc a very noisy race, and their chirping is caused by 
the friction of the cases of their elytra against each other. For this pur- 
pose there is something peculiar in their structure, which I shall describe 
to you. The elytra of both sexes are divided longitudinally into two 
portions ; a vertical or lateral one, which covers the sides ; and a horizon- 
tal or dorsal one, which covers the back. In the female both these por- 
tions resemble each other in their nervures ; which running obliquely in two 
directions, b}^ their intersection, form numerous small lozenge-shaped or 
rhomboidal meshes or areolets. The elytra also of these have no elevation 
their base. In the males the vertical portion does not materially differ 
tiom that of the females; but in the horizontal the base of each elytrum 
is elevated so as to form a cavity underneath. The nervures also, which 
arc stronger and more prominent, run here and there very irregularly with 
various inflexions, describing curves, spirals, and other figures difficult and 
tedious to describe, and producing a variety of areolets of different size 
and shape, but generally larger than those of the female ; particularly to- 
'vards the extremity of the elytrum you may observe a space nearly cir- 
cular, surrounded by one nervure, and divided into two areolets by 
another.* The friction of the nervures of the upper or convex surface of 
the base of the left-hand elytrum — which is the undermost against those 
of the lower or concave surface of the base of the right-hanil — which is 
tlie uppermost one, will communicate vibrations to the areas of membrane, 
more or less intense in proportion to the rapidity of the friction, and 
thus produce the sound for which these creatures are noted ; which, how- 
ever, according to M. Goiircau, in his elaborate essay on the stridulation 
of insects, is chiefly owing to the circumstance of one of the strong ner- 
/ures called by him the how {Vurehet) being striated or cut transversely 
hke a file, whence it has a much more powerful action on another 
collection of nervures which he calls the treble-string {la chanterelle^.^ 

The merry inhabitant of our dwellings, the house-cricket 
mesiicus), though it is often heard by day, is most noisy in the night. As 

1 Sparrman, Voy. i. 012. 

Charpentier in Silbovinann’s Jievue Entom. iii. 314. 

* Compare De Geer, iii. 512. 

^ Ann, Soc. Ent, de I ranee, and Entom. 3fag. v. 04. 
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soon as it grows dusk, its shrill note increases till it becomes quite an 
annoyance, and interrupts conversation. When the male sings, he elevates 
the elytra so as to form an acute angle with the body, and then rubs them 
against each other by a horizontal and very brisk motion.^ The learned 
Scaliger is said to have been particularly delighted with the chirping of 
these animals, and was accustomed to keep them in a box for his amuse- 
ment. We are told that they have been sold in Africa at a high price, 
and employed to procure sleep.® If they could be used to supply the 
place of laudanum, and lull the restlessness of busy thought in this country, 
the exchange would be beneficial. Like many other noisy persons, crickets 
like to hear nobody louder than themselves. Ledclius relates that a 
woman, who had tried in vain every method she could think of to banish 
them from her house, at last got rid of them by the noise made by drums 
and trumpets, which she had procured to entertain her guests at a wedding. 
They instantly forsook the house, and she heard of them no ihore.^ 

The field-cricket {Gr^llus camjjcsiris) makes a shrilling noise — still more 
sonorous than that of the house-cricket — which may be heard at a great 
distance. Mouflet tells us, that their sound may be imitated by rubbing 
their elytra, after they are taken ofli against each other.* “ Sounds,** says 
Mr. White, do not always give us pleasure according to their sweetness 
and melody ; nor do harsh sounds always displease, — Thus the shrilling 
of the ficld-cricket, though sharp and stridulous, yet marvellously delights 
some hearers, filling their minds with a train of summer ideas of every 
thing that is rural, verdurous, and joyous.’* One of these crickets when 
confined in a paper cage and set in the sun, and supplied with pUuts 
moistened with water — for if they arc not wetted it will die— will f^d, 
and thrive, and become so merry and loud, as to be irksome in the same 
room where a person is sitting.® 

Having never seen a female of that extraordinary animal the mole- 
cricket (Gryllotalpa vitl^aris)^ I cannot say what difference obtains in 
the reticulation qf the elytra of the two sexes. The male varies in this 
respect from the other male crickets, for they have no circular aroa, nor 
do the nervures run so irregularly; the areolets, however, ^Wards 
their base arc large, with very tense membrane. The base itselrtlso is 
scarcely at all elevated. CirciimsUinces these, which demonstrate the 
propriety of c onsidering them distinct from the other crickets. This crea- 
ture is not, hoi*vcver, mute. Where they abound they may he heard 
about the middle of April singing their love-ditty in a low, dull, jarrinj: 
uninterrupted note, not unlike that of the goat-sucker {Caprimu/gus Kiiro- 
pa;us\ but more inward.® I remember once tracing one by its shrilling to 
the very hole, under a stone in the bank of my canal, in which it was con- 
cealed. We learn from Mr. Newport, who, in his very va}ufti)le treatise on 

1 De Geer, iii. 517. See also White, iVa/. I/ht. ii. ; — and Kay', J/tsf- 
Ins. 63. 

* IMouffet, 136. 

® Goldsmith’s Animat. Nat, vi. 28. Tiieatr. 134. 

® Nat. Hist, ii. 73. Yet it would appear that when wholly removed from the 
scent of their mother-earth they are silent, for it is 8tat«dl tiyl^uthey that on the 
ship of Cabeza de Vaca approaching the coast of Brazi^ tiki proximity of land ww 
inferred, and as the result proved, truly, by a ground-eicteket which a soldier had 
brought from Ca^liz then beginning again to sing, o/ Brazil.) 

® Nat, Hist. ii. «1. 
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insects in the Cijclopcsdia of Anatomy and Physiology^ has so admirably 
illustrated their structure, both internal and external, that this low jarring 
sound is owing to the shortness of the nervures, and the much greater 
number of those on the under side of the wing-covers being scored with 
the same notches as in a fde (p. 928.) ; pointed out in the crickets by IM. 
Goureau, who also saw them in the mole- cricket, but seems to liave over- 
looked their extending to so many of the nervures as Mr. Newport has 
observed to be furnished with them. 

Another tribe of grasshoppers (Acrida^ Plcrophylla^ &c.') — the females 
of which are distinguished by their long ensiforin ovipositor — like the 
crickets, make their noise by the friction of the bases of their elytra. And 
the chirping they thus produce is long, and seldom interrupted, which dis- 
tinguishes it from that of the common grasshoppers {Locusta). What is 
remarkable, the grasshopper lark {Sylvia locusiclta), which prc} S upon them, 
makesa similar noise. Professor Lichtenstein, in the hhincan Transac- 
iions^ has called the attention of naturalists to the cye-like area in the 
right elytrum of the males of this genus ^ ; but he seems not to have been 
aware that De (jeer had noticed it before him as a sexual character ; who 
also, with good reason, supposes it to assist these animals in the sounds 
they produce. Speaking of Acrida viridissinia — common with us — he 
says, “ In our male grasshoj^[)ers, in that part of the right elytrum which 
is folded horizontally over the trunk, there is a round plate made of very 
fine transparent membrane, resembling a little mirror or piece of talc, of 
the tension of a drum. This membrane is surrounded by a strong and 
prominent nervurc, and is concealed under the fold of the left elytrum, 
which has also several prominent nervures answering to the margin of the 
membrane or ocellus. Tlicre is,” he further remarks, “ every reason to 
believe tliat the brisk movement with which the grasshopper rubs these 
nerviu’e$ against each other produces a vibration in the membrane aug- 
menting the sound. The males in question sing continually in the hedges 
tmd trees during tlie mouths of July and August, especially towards 
sunset and f)art of the night. When any one approaches, they immediately 
cease their soiig.”^ In these insects, as in the crickets, M. (loiireau has 
dctccteil In the strong horny ridge immediately behind the mirror or tym- 
paiiiim, near the base of the upper surface of the left elytrum, the same 
transverse notches as in Acheia and Grydolalpa, while on the under snri’ace 
of the right elytrum a similar hut less strongly notched file-like ridge is 
found ; and it is ol)viously by the rul)hing of these rasps against the [iro- 
jeeting nervures of the l)Oj*(icrs of the wings, that the sounds resulting 
from the brisk friction of the elytra procectl. Dr. liurmcistcr conceives 
that they are chiefiy caused by the forcible expiratiou of air from the 
thoracic tracheae aiul spiracles, first driven against the inflected external 
margin of the wing, and subsequently against the tympanum, which is tlnis 
y caused to vibrate and resound ; but Mr. Nevv|)ort has pointed out that 
this cannot be the cause, because in Acrida brachclytra the elytra are so ex- 
ceedingly short and narrow that they do not cover, nor are near, any part 
of the spiracles, so that the air in passing from these orifices cannot [)os- 
^iibly be driven against the tympanum ; which, how'cver, being accom- 
panied by notched nervures, as in A, viridissima, tiiough difiereutly arrange ' 


^ See Kirby in ZooJ. Jonnt. p. iv. 429. 
• Linn, 7'nms, iv. b I . 


5 Do Gccr, iii. 420. 
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produces similar sounds. A still farther proof that these not(*he(] nervures 
or files are the main ai^cnts in producing the sounds, is afiorded by the 
facts that their notches are more distinct in newly disclosed specimens, 
especially of Acrida vlridmima^ than in older individuals, in which they 
have been partially obliterated by use ; and that the sounds, as M. 
Goureau has remarked, may be readily produced in the deail insect by 
gently rubbing the bases of tlie elytra together, which could not happen if 
the Rishing of the air from the spiracles had any effect in producing 
theind 

The last description of singers that I shall notice amongst the Lonisthm^ 
and which includes the migratory locust, arc those that are more com- 
monly denominated grasshoppers. To this gt nus belong the little ehiipers 
that we hear in every sunny bank, and wliich make vocal every heath. 
Tliey begin their song — which is a short chirp regularly interrupted, in 
which it differs from that of the Acridec — long before simrise. In the heat 
of the day it is intermitted, and resumed in the evening. This sound is 
tijus produced: — Applying its posterior shank to the thigh, the animal 
rubs it briskly again.-t the elytriim-, doing this alternately with the right 
and loft legs, which causes the regular breaks in the sound. But this is 
not their whole apparatus of song — since, like the Tettigonia% they have 
also a tympanum or drum. I)e Geer, who examined the insects he dc- 
stTibes with the eye of an anatomist, seems to he the only entomologist that 
has noticed this organ. “ On each side of the first segment of the ab- 
domen,’’ says he, immediately above the origin of the poste rior thighs, 
there is a considerable and deep aperture of rather an oval form, v? hicii is 
j artly closed by an irregular fiat plate or operculum of a hard substance, 
i)ut covered by a wrinkled flexible membrane. The opening lol’t by this 
operculum is semilunar, and at the bottom of the cavity is a wliil(i,j)ellic!c 
of considerable tension, and shining like a little mirror. On that side of 
llie aperture which is towands the head there is a little oval hole, into 
which the point of a pin may be introduced without resistance. 
the [it'liicle is removed, a large cavity ajipears. In my opinion this aperture, 
cavity, and above all the membraue in tension, contribute mucli tt) protluce 
and augment the sound emitteii by the rrasshopper.” ® Tliis (lcscrij)tion, 
which was taken from the migratory locust (L, ?;.'/g/Y//o/vV7), answers tole- 
rably well to the t}nij)anuiu of our couauon grasshoppers; only iu them 
the ajicrture seems to he rather semicircular, and the wrinkled plate — 
which has no marginal bair^ — is clearly a contimialiou of the substance ef 
the segment. This apparatus so much resembles the drum of the (^icadie, 
that there can l>c little <!ouht as to its use. The vibrations caused by the 
friction of the thighs and elytra striking upon tl>is drum arc revt rheratnl 
by it, ami so intenseness is given U) the sonnd.'^ In Spain, we are told 
that people ofhishion kee[) these animals — calieil t'a re 6Vi//u — in cages, 
v. hicli they name G’n/Zc/vV/, for the sake of tlnrir song.* 

1 shall conclude this diatribe upon the noises of insects with a tribe thnt 
luivclong been celebrated for their musical [)owers: i niean the CiradiadiC^ 

* l>urincist(:r, of KtiUnn. ild. Goureau, mA* New]»ort, 

- He G'cer, iii. 470. ^ ll)iil. 471, t, xxiii f. 2, .'J. 

4 (ioun-rtu (op. i f/.) and Mitller (Ilurmoistor, J/ut/ua/^ 672.) regard this drum an 
ail iitorv organ, hut probably without sullidoiiL grouncL*, 

^ Osbeck’d I’oy. i. 71. 
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incluiling the genera Ftilgora, Cicada^ Tettlv, and Tcirigonia,'^ Tlie Fulgorcs 
;ip[)ear to be night singers, while the Cicadcu sing usnaily in the day. The 
great lantern-fly ), from its noise in the evening — nearly 

resembling the sound of a c*ymhal, or razor-grinder when at work — is 
called Scarc’-slecp by the Dutch in Guiana. It begins regularly at sunset.'- 
Perhaps an insect mentioned by Ligon as making a great noise in the 
night, in Barbadoes, may belong to this tribe. “ There is a kind of animal 
in the woods,’* says he, “that I never saw, which lie all day in holes and 
hollow trees, and as soon as the sun is down begin their tunes, wdjich are 
neither singing nor crying, but the shrillest voices I ever heard : nothing 
can be so nearly resembled to it as the mouths of a pack of small beagles 
at a distance ; and so lively and chipping the noise is as nothing can be 
more delightful to the ears, if there were not too much of it ; for the 
music has no intermission till morning, and then all is husht.”^ 

The species of the other genus, Cicada, called by the ancient Greeks — 
by whom they were often kept in cages for the sake of their song — Tettix, 
seem to have been the favourites of every (irccian bard from llomcr and 
Hesiod to Anacreon and Theocritus. Supposed to be perfectly harmless, 
and to live only upon the dew, they were addressed by the most endear- 
ing epithets, and were regarded as all but divine. One bard entreats the 
she[)hcrds to spare the innoxious Tettix, that nightingale of the Nymphs, 
and to make those mischievous birds the thrush and blackbird their prey. 
Sweet prophet of the summer, says Anacreon, addressing this insect, the 
Muses love thee, Phoebus himself loves thee, and has given thee a shrifl 
song ; old age does not wear thee out ; thou art wise, earth-born, musical, 
impassive, without blood ; thou art almost like a god.'* 8o attached were 
the Athenians to these insects, that they were accustomed to fasten golden 
images of them in their hair, im()lying at the same time a boast that they 
then^elves, as well as the Cicatlic, were Terrec filiL They were regarded 
inileod by all as the happiest as well as the most innocent of animals 
— not, we will suppose, for the reason given by the saucy Rhodian Xe- 
uarchus, when he says, * 

“ Happy the Cicadas’ lives, 

Since they all have voiceless wives.” 

If the Grecian Tcltix or Cicada had been distinguished by a harsh and 
deafening note, like those of some other countries, it would hardly have 
been an object of such aft'ection. That it was not, is clearly proved by 
the connection which was supposed to exist between it and music. Thus 
the sound of this insect and of the harp were called by one and the same 
name.* A Cicada sitting upon a harp was a usual emblem of the science 
of music, which was thus accounted for: — When two rival musicians, 
^Kunomus and Ariston, were contemling upon that instrument, a Cicada 
flying to the former and sitting upon his harp supplied the place of a 

• 

^ Zoolog, Journ. Xo. iv. 4'JO. 

^ Stedman’s Surinam, \\. '61, Dr. Hancock, however (Proceed. Zool, Soc. Jiim' 
21. 1831), slates that the razor-grinder, or aria-aria of the natives, is a species cf 
Cicada (C, clarisona), and that the FulgortB rarely sing. 

* Hist, of JSarhadocs, (io. 

Epigrimm, JJelecL 45. 231. ® Gr. 

s: JL 2 
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broken string, and so secured to Iiim the victory.^ To excel this animal 
in singing seems to have been the highest commendation of a singer ; ami 
even tlie elotjuence of Plato was not thought to suffer by a comparison 
with it.^ At Surinam the noise of the Cicada Tihicen is still supposed so 
much to resemble the sound of a harp or lyre, that they arc called there 
harpers {L'wnnan),^ Whether the Grecian Cicadae maintain at present 
their ancient character for music, tnivellers do not tell us. 

Those of other countries, however, have been held in less estimation for 
their powers of song ; or rather have been execrated for the deafening din 
that they produce. Virgil accuses those of Italy of bursting the verv 
shrubs with their noise *; and Sir J. E. Smith observes that this species, 
which is very common, makes a most jlistigreeable dull chirping.^ Another, 
Cicada scptcndccim — which fortunately, as its name imports, appears only 
once in seventeen years — makes such a continual din from morning fo 
evening that people cannot hear each other speak. They aj)pear in Penn- 
sylvania in incredible numbers in the middle of May.^^ “ In the hottur 
months of summer,” says Dr. Shaw, “especially from midday to the inidilie 
of the afternoon, the Cicada, rtrrt^, or grasshopper, as wc I'alsely translate 
it, is perpetually stunning our ears with its most excessively shrill and un- 
grateful noise. It is in this respect the most troublesome and impertinent 
of insects, percliing upon a twig and squalling sometimes two or three 
hours without ceasing; thereby too often disturbing the studies, or short 
repose that is frequently induliicd, in these hot climates, at those hours. 
The TkTTi’i of the Greeks must have had a quite different voice, more soft, 
surely, and nieloilious ; otherwise the fine orators of Homer, who ai o 
compared to it, can be looked upon no better than loud loquacious scolds.* ^ 
An insect of this trilic, and I am told a very noisy one, has been found ly 
Mr. Daniel Bydder, before mentioned (Cicada Aagiica Curtis^) in the Xea 
Forest, Hampshire. Previously to this it was not tlioiiitht that any of 
these insect imisleians were natives of the Britisli Isles. Captain Hancock 
informs me that the Brazilian Cicadm sing so loud as to be heard at the 
distance of a mile. This N as if a man of ordinary stature, supposini: his 
[lowers of voice increased in the ratio of his size, could he heard all nv( r 
the world. So that JStentor himself becomes a mute when conqiarcd with 
these insects. 

You I’cel very curious, doubtle.ss, to know by what means the.se little 
animals are enabled to emit such prodigious sounds. 1 have lately men- 
tioned to yon the drnin of certain grasshoppers : this, how'cvcr, ajipears 
be an organ of a very simple structure ; but since it is essential to tlie 
economy of the CicacUe that their males should so much exceed all other 
insect.s in the londnc.ss of their tones, they are furnished with a much more 
conijilex, and indeed nio.st wonderful, apparatus, which I shall now describe. 
If yon look at the under side of the body of a male, the first thing that will 
strike yon is a pair of large plates of an irregular form — in some .semi-oval, 
in others triangular, in others again a segment of a circle of greater or le^^s 
diameter — ^‘covering the anterior part of the belly, and fixed to the trunk 

^ ]VIi)llfrct, 'J'liPdir. 130. 2 ’llhvirrog xki nirtliy 

" 3Ivrjun, ISu7'inn,n^ 40. 

4 “Kt cantii queruhe ruinpent arbii-sta cicad®.** Ccorg. iii, 328. 

* Smith’s Toiir^ iii. 0.>. 

* (.'olIin.S(>n in C/ti/os. Tram. 17G3. Stoll,* Ciqahs^ 20. 

^ J ravels, 2d cd. 180 ^ Brit Ent. t. 114. 
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between the abdomen and the hind Icgs,^ These are the drum-covers or 
opercula, from^ beneath which the sound issues. At the base of the 
posterior legs, just above each operculum, there is a small pointed trian- 
gular process {pessc//uvi) the object of which, as lleaumur sup()oscs, is to 
prevent them from being too much elevated. When an operculum is re- 
moved, beneath it you will find on the exterior side a hollow cavity, with a 
mouth somewhat linear, which seems to open into the interior of the ab- 
domen ^ : next to this, on the inner side, is another large cavity of an 
irregular shape, the bottom of which is divided into three portions; of 
these the posterior is lined obliquely with a beautiful membrane, which is 
very tense — in some species semi-opaque, and in others transparent — and 
reflects all the colours of the rainbow.. This mirror is not the real organ of 
sound, but is supposed to modulate it. The middle portion is occupied 
hy a plate of a horny substance, placed horizontally, and forming the 
hjttom of the cavity. On its inner side this plate terminates in a carina or 
elevated ridge, common to both drunis.^ Between the plate and the after- 
hreast (2^ost2)eclus) another membrane, folded transversely, fills an oblique, 
oblong, or semilunar cavity.® In some species I have seen this membrane 
in tension ; probably the insect can stretch or relax it at its pleasure. But 
oven all this apparatus is insufiicicnt to produce the sound of these animals ; 
one still more important and curious yet remains to be described. This 
organ c«in only he discovered hy dissection, A portion of the first ami 
second segments being removed Irom that side of the back of the abilomcn 
which answers to the drums, two bundles of muscles meeting each other in 
an acute angle, attached to a place opposite to the ju)int of the nnicro of 
t'.io first ventral segment of the abdomen, will appear.^ In Kcaumur’s spe- 
t these bundles of muscles seem to have been cyliiulrical ; hut in one 
1 dissected (^Cicada Capemis) they were tubilorm, the end to which the 
true drum is attached being dilated.® These humlles consist of a [)rodi- 
number of muscular fibres applied to each other, hut easily separable. 
\V liilst Keaumur was examining one of these, pulling it from its place with 
a pin, he let it go agaiii, and immediately, thvnigh the animal had been long 
(lead, the usual sound was emitted. On each side of the driiiii-cavities, 
W'iicn the opercula arc removed, another cavity of a liimdate shape, opening 
into the interior of the abdomen, is observable.® Jn this is the true drum, 
the principal organ of sound, and its aperture is to the Cicada what our 
larynx is to us. If these creatures are unable themselves to modulate their 
J-ounds, here are parts enough to do it for them : for the mirrors, the 
membranes, and the central portions, with their cavities, all assist in it. In 
the cavity last described, if you remove the lateral part of the first dorsal 
segment of the abdomen, you will discover 'a semi-opaque and nearly semi- 
circular concavo-convex membrane with transverse folds : this is the 
tlrum.^® Each bundle of muscles, before mentioned, is terminated by a 
t endinous plate nearly circular, from wliich issue several little tendons that, 
lorming a thread, pass thnmgh an aperture in the horny piece that supports 
the drum, and are attached to its undtr or concave surface. Thus the 


\ neaum. v. t. xvi. f. 5. u ii. 

heauni. ibid. f. 3. 1 1. 

^ Ibid. q. q. c. 

ibid, nhisupnif f, G. ff. 

® Ibid. f. 3. /. 


2 neaum. vhi supra, t. xvi. f. 11. b. 
^ Ibid, idn supra, f. 3. in m. 

^ Keauni. t. xvi. f. 3. n n, 

8 Ibid. f. lb ff. 
m Ibid. f. G. i t. f. 0. 
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biinille of muscles being alternately and briskly relaxed and contracted, will 
by its play draw in and let out the drum : so that its convex surface being 
thus rendered concave when pulled in, when let out a sound will be pro- 
duced by the effort to recover its convexity ; which, striking upon tin? 
mirror and other membranes before it escapes from under the operculum, 
will be modulated and augmented by them. I should imagine that tho 
muscular bundles are extended and contracted by the alternate approach 
and recession of the trunk and abdomen to and from each other. 

And now, my friend, what adorable wisdom, what consummate art and 
skill are displayed in the admirable contrivance and complex structure of 
this wonderlld, this unparalleled apparatus ! The Great Creator ha , 
placed in these insects an organ for producing and emitting sounds, which 
in the intricacy of its construction seems to resemble tliat wbieh he has 
given to man, and the larger animals, for receiving them. Here is a cocA/crt; 
a meatus: and, as it should seem, more than one tympanum, 

T am, &c. 
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LETTER XXV. 

ON LUMINOUS INSECTS. 

• 

We boast of our candles, our wax-liglits, and our Ar^and lamp.s, and pity 
our fcllow-inen who, ignorant of our methods of producing artificial light, 
are condemned to pass their nights in darkness. Wc regard these inven- 
tions as the results of a great exertion of human intellect, and never con- 
ceive it [)ossil)le that other aninials arc able to avail themselves of modes 
of illumination eijually eflicient, and are furnished with the means of guiding 
their nocturnal evolutions by actual lights, similar in their elL'Ct to those 
which we make use of. Yet many insects arc thus provi<le(l. Some arc 
forced to content themselves with a single candle, not more vivid than the 
rushlight wiiich glimmers in the peasant’s cottage ; others exhibit two or 
three, which cast a stronger radiance ; and a few can display a lamp little 
inferior in brilliancy to some of ours. Kot that these insects are actually 
possessed of candles and lamps. You are aware that I am speaking figura- 
• ively. Ibit IVovidence has supplied them with an efiectual substitute — 
a linninuus preparation or secretion, which has all the advantages of our 
1 imps and candles without their inconveniences; which gives light sufficient 
to direct their motions, while it is incapable of burning; and whose lustre 
is maintained without needing fresh supplies of oil or the application of the 
snuffers. 

Oi’tlie insects thus singularly provided, the common glow^-worm 
/U/W.S nuciildca) is tiic most familiar instance. Wlio that has ever enjoyed 
the luxury of a siiminer evening’s w\ilk in ilie country, in the southern parts 
of our i.^iaud, but has viewed with admiration these “ stars of tlie eartli 
and diamonds of the night And if, living like me in a district wdiere it 
is rarely met with, the first lime you saw this insect chanced to be, as it 
was in iny case, one of those delightful evenings which an English summer 
seldom yielils, when not a breeze di.sturbs the balmy air, and “every sense 
juy,” and hundreds of these radiant worms, studding their mossy couch 
with mild effulgence, were presented to your wondering eye in the course 
of a quarter of a mile, — you could not help associating with the name of 
glow-worm the most pleasing recollections. No wonder that an insect, 
which cliieffy exhibits itself on occasions so interesting, and whose economy 
is so reimu-kable, should liavc afforded exquisite images and illustrations to 
those poets who have cultivatnl Natural History. 

If you take one of these glow-worms home with you for examination, 
you will find that in shape it somewhat resembles a caterpillar, only that it 
is much more depressed ; and you will ohsen-e that the light proceetls .lu.n 
a pale-coloured patch that terminates the under side of the abilomen. It 
i? not, however, the larva of aa insect, but the perfect female of a winged 

K K 4 



504 


LUMINOUS INSECTS. 


beetle, from which it is altogether so different that nothing but actual 
observation could have inferred the fact of their being the sexes of the 
same insect. In the course of our inquiries you will find that sexual dif- 
ferences even more extraordinary (?xist in the insect world. 

It has been supposed by many that the males of the different species of 
Ijnwpyris do not possess the property of giving out any light ; but it is now 
ascertained ll\at this supposition is inaccurate, though their light is inucli 
less vivid than that of the female. Hay first pointed out this fact witli 
respect to L, noctiluca^^ which has two luminous points on the penultimate 
abdominal segment. In tlic males oi' I j. splcnd'uinlai\m\ of .L, hvm 'iptcra the 
light is very distinct, and may he seen in the former while Hying.''* The 
females, like the males, have the same faculty of extinguishing or concealin': 
their light — a very necessary provision to giiartl them from the attacks of 
nocturnal hinls ; Mr. White even thinks that they regularly put it out be- 
tween eleven and twelve every night and they have also the power of 
rendering it for a while more vivid than onlinary. 

Authors w’ho have noticed the luminous parts of the common female 
glow-worm having usually contented themselves with stating that the light 
issues from the three last ventral segments of the abdomen \ I shall give 
you the result of some observations I once imule upon this sjihjcct. ()ju‘ 
evening, in the beginning of July, meeting with two of these insects, I 
placed them on my hand. At first their hglit was exceedingly brilliant, so 
as to appear even at the junctions of the tipper or dorsal segments of the 
abdomen. Soon after I liad taken them, one withdrew its light altogether, 
hut the other continued to shine. While it did this it was laid iqjou its 
hack, the ahvloiucu tbrming an angle with the rest of its body, auvl the last 
or anal segment being kept in constant motion. This segment was distin- 
guished by two round and very vivid spots of light ; which, in the specimen 
that had ceased to sliine, were the la^'t that disappeared, and they seem to 
he the first [tarts that become luminous udieu the animal is disposed to 
;iild its light. The ficnnltimatc aiul antepenultimate segments each cx- 
liihitcd a middle transverse band of yellow railiance, terminated towards 
the trunk by an obtusely-dentated line ; a greener and fainter light being 
emitted by the rest of the segment. 

Though many of the females of the hnmvprhhv are without wings, and 
even elytra (in which eircurnstance they difierfrom all other apteroits* Cole- 
nptem j, this is not the case with all. The female of Pj/^ohni/iis •' Italirrt, a 
species common in Italy, and which, if we may trust to the accuracy (d’thc 
account given by Mr. Waller in the Phihsophiral Tranmclinus for KJSi, 
would seem to have been taken liy him in llerifi>rdshire,is winged : and win n 
a number of these moving stars arc seen to dart through the air in a tlark 
night, nothing can have a more heautifnl efiect. Sir .1. E. Smith tells ns 
that the beaux of Italy arc accustomed in an evening to adorn the heads ol 
the ladies with these artificial diamonds, by sticking them into their hair ; 
and a similar custom, as I have before informed you, prevtiils amongst the 
ladies of India. 


' JTht. Jns. 81. 3 liligor, Mrtn. iv. 195. 

5 Xut. Hist. ii. 279. 4 i. liw. Dc*Gccr, iv. 95. 

^ I call hy this name all those Lmnptjridti: whose head is not at all, or hnt 
little, concealed by the shield of the prolhorax, and both sexes of which luo 
winged. 
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Besides the different species of the genus Lampym^ all of which, to the 
immher of nearly two hundred, now diviiled into several distinct genera, 
arc probably more or less Inminous, another insect of the beetle tribe, 
Klatev iiocti/ucus, is endowed with the same property, and that in a nuicli 
higher degree. This insect, which is called the firc-fiy, and is an inch 
long, and about one third of an inch broad, gives out its pi incij)al light from 
two transparent eyc-liko tubercles placed upon the thorax; but tlua-e is 
also a luminous patch in the posterior and inferior region of the meta- 
thorax, in a somewhat triangular and depressed cavity ordinarily concealed 
l)y the elytra, but w lien these are expanded in the act of flying giving out a 
more considerable but more diffused light tfian the thoracic reservoirs ; in 
fact tlic whole body is full of* light^ which shines out between the abdo" 
ininal segments when stretched ; and being strongly reflected by the two 
basal abdominal segments, gives an oppcnrnucc of the two luminous patches 
there which I)e (xeer has deseribed, hut which do not actually exist.^ The 
I'ght emitted by the two thoracic tuhereles alone is so considerable, that the 
smallest print may he read by moving one of these insects along the lines; 
and in the West India Islands, particularly in St. Domingo, where they are 
very common, the natives were formerly accustomed to employ these living 
1 mips, which they call Cnruij, instead of candles in performing their 
evening household occupations. In travelling at night, they used to tie 
one to each great toe ; and in fishing and hunting recjuired no other flam- 
Southey has happily introduced this insect in his “ as 

iiirnishing the lamp by wliich Coatcl rescued the British hero from the 
l.aiuls of the Mexican priests. 

“ Slie hockouM and descended, and drew out 
From umU ruoath her vost a cage, or net 
It rather miglit he t-allM, so fnu* the. twigs 
\\ hi< h knit it, where, i’oiUtne'l, two Fire-tlios gave 
Their liisfro. Itv that, light did Madi^e lirsl 
Behold the features of Jii.s lovely guide.” 

Pietro Martirc tells us that the Ciicnij serve the natives of the 
Spanish West India Islands not only instead of candles, but as extirpators 
*'i the gnats, wliieb are a dreadful pest to the inhabitant.s »)f the low grounds, 
i iiey introduce a few fire-flics, to which the gnats are a grateful food, into 
their house.s, and by means of the.se “commoilious hunters” are soon rid 
of the intruders. Mow they arc a renmnly,” says the author, “ for so 
great a mi.'^chiefe it is a jiUmsant thing to hear, lice who understamlcth 
ho hath those troiihle^ome guestes (the gnattes) at home, diligently 
iiimteth after the Cuenij. \Vhoso wanteih (Jiiciiij goeth out of the house 
in the first twilight of the night, carrying a burning fire-brandc in his hmule, 
and ascendeth the next hillock that the Cuenij may see it, and he swingeth 
■^he fire-brand about, calling Cucuins aloud, aiul beating the tiyre with often 
calling out Cucuiv^ Cucuic,"' He goes on to observe, that the simple peo[)le 
believe the insect is attracted by their invitations ; but that, for his part, he 
is rather inclined to think that the fire is the magnet. Having obtainoil a 
sufficient number of Cucuij, the beetle-hunter returns home and lets them 
fly loose in the house, where they diligently seek the gnats about the be ! * 

^ Lacordairc, Introd. a I'Kriiom. 

2 Bictro Martire, U'he Decades of Ijktt Sew Worlds quoted in Madoc, p. ^13. 
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and the faces of those asleep, and devour them.' — These insects are also 
aj)plicd to purposes of decoration. On certain festival days, in the month 
of June, they are collected in great numbers, and tied all over the garments 
of the young people, who gallop through the streets on horses similarly 
ornamented, producing on a dark evening the effect of a large moving I)()ily 
of light. On such occasions the lover displays his gallantry by decking hi.s 
mistress with these living gerns.^ And according to P. Martire, “ many 
wanton wihle fcllowcs** rub their faces with the flesh of a killed Onenins, 
as boys with us use phosphorus, “ with purpose to meet their neighbours 
with a flaming countenance,” and derive amusement from their fright. 

Jk)sides Khnfer noctilucufi, fl, i^nitus and several others of the same 
genus are luminous. Not fewer than twelve species of this family are de* 
scribed by Illiger in the Berlhi Naluralist Socirh/'s under tlie 

name of Pi/rophorus ; and at. least seventy species are now known, all 
natives of the hot and temperate regions of America, from ('liili to the 
.south of the United State.s, where they are to be .seen almost tlie whole 
year at the approach of night, both the sexes being equally luminous.* 

Tlie brilliant nocturnal .spectacle presented by these insects to the iiiha- 
bitant.s of the countries where tlicv abound cannot be better described than 
in the language of the poet above referred to, w ho has thus related its fir^: 
effect upon the British visitors of the new world : — 

“ S(>rrt)wing >vc beheld 

Tlie night come on ; but soon di<l night di'.play 
lMt)rc w'onders than it veil’d: inminuToiH tribes 
Vruin the Avood-mver swarm’d, and ilarkiios inado 
'Iheir Ix'aiitics vi.«.il)le: one while thry stream'd 
A brigfit blue radiance upon llowers that closed 
'I'hcir gorgeous colours from the eye of day ; 

Now motionless and dark, eluded search, 

.Sclf-sliroiidcd ; and anon, starring the sky, 

Kose like a shower of tire.” 


The beautiful poetical imagery with which Mr. Southey has decorated 
this and a few other entomological facts, will make you .join in my regret 
lliat a more extensive acquaintance with the science has not enabled huii 
to .spreail his embellishments over a greater luimher. The gratifu ation 
which the entomologist dcrive.s from .seeing his favourite .study adornid 
with the graces of poetry is seldom unalloyed with jiairi, ari.sing from tfm 
inaccurate knowledge of the subject in the poet. Dr. Darwin’s descript. - a 
of the beetle to which the nut-maggot is transformed, may delight him (at 

' P. Martire, ubi nvpra. Dr. Burmci.ster disbelieves this account, bcc.iU'^e Kliitors 
are not carnivorous, bjit fecfl uixui nectar and pollen {Manual^ d'J2.); but consider- 
ing what numerous exceptions avc are constantly finding occur to all .such supj>oscd 
general rules, it seems jjreiuaturo to reject on such grounds the very circiinistantiid 
details of P. Martire. In the same way as .some of the VurabuUe and Cocduellni^p 
have l)een rfscertained to feed on vegetable fwd, though both families arc in gtoieni 
carnivorous, it may he found that some of the KialtrUla prefer an animal diet an I 
will eat gnats. 

* Walton’s Prrxp.vt. State of ih": SfHinUh Cobmient i. 126. 

3 Jahrtjnmj^ i. Ml. 

* Lacor(lair«‘, Jntrod. a VEntom. ii. HO. See Dr. Germar’s nioTu>grai»li on tn'-' 
genus, containing ilescriptioiia of seventy- nine species, in the Zeit.'ichr. t. d. 
vol. iiL (laii.; 
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least if he be an admirer of the Darwinian style) as he reads for the first 
time. 


“ So sleeps in silence the Curenlio, shut 
In the (lark chamher of tl)c cavernM nut ; 

Lrodes ^villi ivtiry beak the vaulted shell, 

And quits on tiliny wngs its narrow cell/* 

But when the music of the lines has allowed him room for pause, and he 
recollects that they arc built wholly uj)on an incorrect supposition, the 
Curculio never inhabiting the nut in its beetle shape, nor employing its 
ivory or rather ebony beak ujion it, but undergoing its tran.sforination 
underground, he feels di.sappuint^d that the passage has not truth a.s well 
as sound. Air. Southey, too, has fallen into an error: he confounds the 
fire-fly oi St. J)omiugo ( Klater iioctilucKs) with a quite different insect, the 
lantern-tly (I^u/frora latcnuiria) of Madame Mcriau ; but happily this error 
docs not affect liis jioetry. 

But to return from this digression. — If we are to believe Mouffet (and 
the story is not incredilile), the appearance of the tropical fire-flies on one 
occasion letl to a more important result than might have been expected 
from Midi a cause, lie tells usi that when Sir rhomas Cavendish and i:?ir 
Robert Dudley first landed in the West Indies, and saw in the evening an 
infinite niunher of moving lights in the woods, which were merely these 
inset t.s, they supposed that the Spaniards were advancing upon them, 
and immediately betook themselves to their ships*: — a result as well 
entitling the Elaters to a commemoration feast as a similar good office 
the land- crabs of Hispaniola, which, as the Spaniards tell (and the 
story is confinneil liy an anniversary Fiesta de los Cangrejos), by their clat- 
tering — mistaken by the enemy for the sound of Spanish cavalry close 
upon their hecK — in like manner scared away a body of English invaders 
of the city of 8t. Domingo.^ 

An anecdote less improbable, perhaps, and certainly more ludicrous, is 
related l)y Sir J. E. Smith of the effect of the first sight of tlie Italian 
glow-worms upon some MooriNh ladies ignorant of such appearances. 
These fimialcs had been taken prisoners at sea, and, until they could be 
rarsoined, lived in a house in the outskirts of Genoa, where they were 
frequently visited by the respectable inhabitants of the city; a party of 
whom, on going one evening, were surprised to find the house clo.sely shut 
up, and their Moorish friends in the greatest grief and consternation. On 
inquiring into tlie cause, they ascertained that some of the Fi/go/ampis 
JUilica had found their way into the dwelling, and that the ladies within 
had taken it into their heads that these brilliant guests were no other than 
the troubled spirits of their relations ; of which itlea it was some time 
before they could be divested, — The common people in Italy have a su- 
perstition respecting these insects somewhat similar, believing that they arc 
of a spiritual nature, and proceed out of the graves, and hence carefully 
avoid them.® 

In addition to the Lavipyrku ? and Elatcrulce, it serm.s probable that other 
coleopterous families include luminous species. ChiroscelU bift nestrata of 


* 112 . 

® Tour on the Continent, 2d Edit, iii. 


* Walton’s Hispaniola, i. Jj. 
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Lamiirck, a beetle, has two rcil oval spots covered with a downy membrane 
on tile second segment of the abdomen, which he thinks indicate some 
particular organ, perhaps luminous^ ; and M. Latrcille informed mo that a 
friend of his, who saw one living which was brought li’oni Ohina to the Isle 
of France in wood, found that the ocelli in the elytra of Bnprcsth occllain 
were luminous. One of the longicorn beetles, Dadoychm Jlavocinctns 
Chevrolat (allied to Sr/perdn), has the third and fourth segments of the 
abdomen with the same yellow colour and appearance of the luminous seg- 
ments of the Lnmpyndcc^ whence M. Chevrolat infers that it is like them 
himinous ; and INI. de Laportc informs him that a considerable number of 
Brazilian llvlnpidcc^ allied to Stenochiay present a similar character indicating 
a like property.*^ , 

The insects hitherto advcrteil to have been beetles, or of the order Cole- 
oplerrt. Ihit besides these, a genus in the order Hemiplcra, calleil Fid^ont, 
includes several species which are supposed to emit so powerful a light as to 
have obtained in English the generic appcllatioji oi' Laiifcm-flics. T w o of the 
most conspicnous of this tribe are the F lalcnuina and h\ cmuh-lnna ; the 
former a native of South America, tlie latter of China. Both, as imlccd is 
the case with the whole genus, are sii[)posed to have the material which 
<!i(fvises their light included in a suhtransparent projection of the head. In 
F. Candelaria this projection is of a siibcvlimlrical shape, reciirvcil at the 
jipex, above an inch in length, and the thickness of a small quill. In h\ 
lideniaria^ which is an insect two or three inches long, the snout is imieh 
larger and broader, aiid more of an oval shape, and sheds a light the bril- 
liancy of which is said to transcend that of any other luminous insect. 
iMadaine Merian informs iis, that the first discovery which she madt* of this 
|)ro[)erty caused her no small alarm. The Indians had brought her several 
of these insects, which by dayliglit exhiliited no extraordinary appearance, 
and she inclo'.cd them in a box until she should have an opportunity of 
drawing them, placing it upon a table in her lodging-room. In the middle 
of the night the confineii itisccts made such a noise as to awake licr, and 
she opcnetl the box, the inside of which to her great astonishment appeared 
all in a blaze ; and in her fright letting it fall, she was not less snrfirised to 
see eacli of the insects apparently on fire. 8he soon, however, ilivined the 
cause of this unexpected phenomenon, and re-inclosed her brilliant guests 
in their place of confinement. Slie adds, tlint the light of one of tiie^e 
Ful}rnr<£ is sufficiently bright to read a newspaper by: and though the tale 
of her liaviiig drawn one of these inscct.s by its own light is without foun- 
dation, she douhtlcbs might have done .so if she had chosen.® 


1 Latr. Jliat. Nat. x. 2^2. 

3 (’htivrolat in Silhermann’s 7?rr. Eutom. i. t. 14. 

5 Jns. Sur. -11). — ;d)OV<; arir<»unt (/f the luminous propcrticf? of Fidqnrn Itlertinriti 
U given, beeausc negative evi«lt.*nce ouedU not Imstilyto he ;dli»wed io set a^nlo fact*? 
positivedv asserte<l hy an author who coulil Imv*-' no etineeivahle motive tor i»)venting 
siiel) a fahle; but it is iicce sary to state, that only have sever.'d of tli«‘ inhabitants 
of Cayenne, aceording to the Freneh J/iriionuaire d'Uinfoire Fapirclh^ denied that 
this insect shines, in ^s'hi(•h denial they are joined hy M. Hichard, who reared the 
/wu 7 /r/o;irf//V, art. Fvlitara'); hut tlie le.arned and accurate Count I loiFmansegg 
informs u.s, that Ids inst et collector Sieber, a practised entbinolpgist of thirty ye.ivs’ 
standing, and who, when in tfic iira/.iis for some yi’ar.s, t(H>k many .spcciinetw, atHrius 
tliat he never saw a single one in the least lumiirous. Nntfir/. J-r. 

zfi Berlin 3Iaf}, i, lOo’.) On the other hand j>I. Lncordl||jre litjites tliat,^ though Jic 
never £avVj| iuiniiious individual of this siHicies, eithgr 'ifo Brazil or and 
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Iii uuuition to tlic insects already mentioned, some others have the 
^ ower of diffusing light, as two species of Centipedes (^Gcophitus eleclricus 
and phosphor eus)f and probably others of the same genus. In these the 
light is not confined to one part, but proceeds from the whole body. G, 
elcelricus is a common insect in this country, residing under clods of earth, 
and often visible at night in gardens. G. '{ phosphorous^ a native of Asia, 
is an obscure species, described by Linne, on the authority of C. G. Kkc- 
berg, the captain of a Swedish East Indiaman, who asserted that it dropped 
from the air, shining like a glow-worm, upon his ship, when sailing in the 
Indian Ocean a hundred miles (Swedish) from the continent. However sin- 
gular this statement, it is not incredible. The insect may either, as Linne sus- 
pects, have been elevated into the J^tmosphere by wings, with which, accord- 
ing to him, one species of the genus is provided ; or more probably, 
perhaps, by a strong wind, such as that which raised into the air the showier 
of insects mentioned by De (ieer as occurring in Sw’cden in the winter of 
174J), after a violent storm that had torn up trees by the roots, and carried 
aw’ay to a great distance the surrounding earth, and insects which luid 
taken up their winter (juarters amongst it.' That the wind may convey 
the light body of an insect to the above-mentioned distance from land, }oii 
will not dispute when you call to mind that our friend Hooker, in his in- 
teresting 'rour in Iceland^ tells us that the ashes from the eruption of one 
of the Icelandic volcanoes in l7o5 were conveyed to Eerrol, a di.stance of 
lipwaids of 300 miles.*'^ — Lastly, to conchule my list of luminous insects, 
l^rofl.' sor Afzelius observed dim phosphonc light to be emitted from 
the singular hollow anteniue of Pausus spharorerus? A similar appear- 
ance has been noticed in the eyes of Arronpcln Psi, Cossus lii^niperday and 
other moths ; and INI. Audouin staled to the Entomological Society of 
h’ ranee that a Russian naturalist (M. Gimmerthal) had observed the cater- 


liinugh the uiajority of the inhabitants .*1' the latter country wlioni lie questioned on 
the siihjijcL e(|aa4ly denied il.s being luminous, yet that others asserted llio fact ; and 
lu: hiu\.‘ielf, a cautious ob>ervcr on tlu? .s])ot, asks if this contradictory testimony 
may n«-t ho reeoncilid hy snppo.siiig that one of the sexes is luminous and tlic 
other not, it seems clearly best to infer vith this aeute entomologist, that the lumi- 
iiosi.y of laUforia Idtcnniriu is a ratitcr requiring new (»hservations than yet 

ahsolutelv di'cidcd either way iJiitrod. a I'F.ut. ii. M.'b). especially when wt find the 
Manjuis SpiiU'la, in his elahorate paper on this tribe in the Aun. Soc. Knt. de FruHcr 
(viii. J .sfronglv eontemling fur the Uimiiiuus cliaract» r of the oejdialic pro!iil»er- 
anciiof the wlioK; tribe, and when moreover a friend of M. Wesmael assured him that 
he ha<l himself seen F. Intcniarin lumimuis when alive. (Westwootl, Jltui. ii. 

‘loO.) >V(‘ learn from Mr. ^Veslwood that Dr. ('antc'r, who is at ] ’esent (181’J') 
engaged in the Chine.se expedition, has informed Mr. Hope that he has not observed 
the slightest luminosity in tlie common Chinese speeies. 

' De (.leer, iv. (’>3. T1 ksv» insects, which were ehiellv Jiruvht/ptcra L., uijihodii, 
^ spid(.‘rs, caterpillars, but jiaiticularly the larva? of Tdephoms f'uscus, fell in such 
ahundanee that fliev might have been taken fiom the .snow' hv h.iiidfwls. (dtlicr 
sliowers of insects wbich have been recorded, as that in Hungary, ‘JOth November, 
(Fphem. Kat. Curios, b-Td, 80.). and one mentioned in the newspapers iU July 
‘Jd, 1810, to have fallen in I' ranee ii:e January preceding, accompanied by a sliowrr 
^'f red snow, may evidetUlv be expUiiued in the same mmuier. 

2 p. 407. 

* Fvni. Trans, iv. 201, Mr, M'cstwooil, hot\over, in his monogr.aph on . a 
genus, attributes this rather to neiion of the light upon the liighiy polished sur- 
taco of the spherical club ttiitciinsc. 
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pillnrs of KocUia (PoU(i) occu/fa to be luminous.* This observation as to 
another species has been confirmed by Dr. Boisduval, who one evening of 
the hot (lays of June found on the stems of grass caterpillars which spread 
a phosphorescent light, and which he thought were those of Mmncslra ofe^ 
raccft, though they seemed larger than common ; and wliether from want 
of care, or that their luminosity depended on disease, none of them assumed 
the pupa state. Tlicy certainly, he say{>, were not the larvae of Polia 
occultur 

I3nt besides the insects here enumenited, others may he luminous which 
liave not hitherto been suspected of being so. This seems proved by the 
following fact. A h’arned friend * has informed me, that when he was 
curate of leklcton, CUimbridgeshire, in 1780, a farmer of that place of the 
name of 8impringham brought to him a mole-cricket ( Grylloialpa rnlgam 
Latr.) and told him that one of his people, sceini: wJarh-o' -lantern, pursued 
it and knocked it down, when it proved to be this insect, and the identical 
spcci/]ien shown to him. 

This singular fact, while it renders it probable that some insects are 
luminous which no one has imagined to he .so, seems to afford a clue to 
the, at least, partial explanation of the very obscure subject of ijjncs falw^ 
ai d to show that there is considerable ground for the opinion long ago 
maintained by Kay and Willughbv, that the majority of these supposed 
meteors are no other than biminons insects. That the large varying lam- 
bent flanu's, mentioned liy Bcccaria to be very common in some parts of 
Itv.ly, and the luminous globes seen by Dr. fSluiw^ cannot be thus e\- 
jilaiiictl, is obvious. These were probably electrical [dicnomena : certainly 
not explosions of ])hosphuretted hydrogen, as has been suggested by sonic, 
wliicli mU't nccc.ssarily have been momentary. But that the ignis fu tuns 
r.iiiitioiKd hv Derhani as having been seen hv himself, and which he 
describes as flitting about a tliistle^ was, thoimb he seems of a ditlcrent 
opinion, no other than some luminous ins('ct. I have little dou!>t. Mr. 
.'^heppard informs me tliat, travelling one niglit between iStamtord ami 
Crranthain on the top of the stage, he observed for more than ten minutes 
a very large ignis fatuus In the low marshy ground-s, which liad every 
appearance of being an insect. The wind was very high : con>c({ik ntly, 
had it been a va[)our it must bavt; been carried forward in a direct 
line ; but this was not the case. It had the same motion^ as a Tipiila, 
fl\ ing iipw artls and downwards, liaekwards ami forwards, sometimes ap- 
[/Cariiig as settled, and sometimes as hovering in the air. — Whatever k 
the true nature of these meteors, of which so much is said and so little 
known, it is singular how few modern instances of their having hem ob- 
served are on record. Dr. Darwin declares, that though in the course of a 
long life he had been out in the night, and in tlic places where they arc .siiil 
to apjumr, times without numher, he had never seen any thim; of the 
kind; ami from the silence of other philosophers of our own times, it 
.should seem that their experience is siuiilard^ 

* An}i. Soc. Knt.tir, Fravrr, i. 4-4. * Sillwrmann, Tirr. KnLnn. i. 22G. 

3 Uev. l)r. button ot' Nurwicli. * Trards^ 2il cl. <>31. 

Phit. Trans. 1721;, 2U4. 

A pajjcr by Uicfmrd (Chambers', Esq., in Xhn Motjmine of Nat. (Now S*’) > s 
i. ), lelulos .several f'act.s olcM-rved by llHM’elcin'ated l)otam’sts Mr, dame> liiek • 
uixi Mr. Curtis, auitior of the I'hra Lnndincnsis, Slntliard, Eiwp, K.A ( who ua?, 
as before nieiitioiicd, a zealous eiitoiuologidt), his fatiicri Mr. A. Ciiaiuberi^ ^Uiu 
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With regard to the immediate source of the luminous properties of in- 
sects, Mr. Macartney ascertained that in the common glow-worm, and in 
Elater lioctilucus and the light proceeds from masses of a substance 

not generally differing, except in its yellow colour, from the interstitial sub- 
stance {corps f^raisseux) of the rest of the body, closely applied underneath 
those transparent parts of the insects* skin which afford the light. In the 
glow-worm, besides the last-mentioned substance, which, when the season 
Ibr giving light is passed, is absorbed, and replaced by the common intersti- 
tial suhstanee, he observed on the inner side of the last abdominal segment 
two niimite oval sacs formed of an elastic spiraily-wound fibre similar to 
that of the trachea*, containing a soft yellow substance of a closer texture 
tlian that wliicli lines the ailjoiiiing Region, and affording a more permament 


Joseph Sinijtson, a fisherman, at Frieston near lioston, all stnnigly corroliorating the 
aliove statements as to tlie probability that at lonst soma itjues Jutui are caused by 
linniiious insects, (Jeorge Wailes, Fsip, on the other hand, has given in the Kntom, 
i. ifJl. the result of his father’s ohsorvations and his own, and has also quoted 
those of Major lil«*8'on, from Jameson’s Kdinb. Xetv Phil. Ji>urn. for Jan. ISoli, in ])roof 
“that llie moving ujnis fatuus of this country always ow 'S its origin to the sponta- 
neous ignition of gaseous particles” (meaning. I presume, phovphiiretlcd or earhu- 
retted hv«lrogen gas), and consequently eaun<»tl>can insect. Withojit pietendiug to 
(kuy ll at tliese gases may be a causo of sUiliotutry ignes fatui, I c(aif(;ss myself (piiie 
iiuabU. lu conceive of a *<111011 mass of these? indainmable materials “about "the "i/o of 
tht' liaii'l ” moving at tlie height of “ three, feet from the surface of the gruinul ” and 
“ for the. distance of fifty y an Is nearly parallel with tlie road,'* as in tlui in.^tance 
seen by .Mr. Wailes’s fatlier, and being luminous all the time. A ma.<s of liyJrogeii 
gas and its compounds, as is well known, whether large or small, when once iiillanied 
(.iiid if not indanied it cannot he luminous), burns l>ut for an iii-stant except renewed 
by a fresli supply. In passing the .Apennines between Ilolognaand Florence in 1827, 
u*y two .<<nis and myself amused our.<eIves the iiiglit we slept at rietramala, in ob- 
st i ving tlie well known niiniatuie volcano of hydrogen gas, near to that place, which 
I'.is lieiiii hurniiig for centuries; hut though there, if any where, as it is ])rol)abie that 
tiMirogen giis rises iiion* or loss from creviees in tlie wlu)le adjoining district, there 
ought to he (mrellintj uv flitting lights, if sueh he \»ossib!e, we iie.il her saw iu>r lieard 
of any thing of the kind. On the Avhoff, therefore, the evidence up to thi.s time 
would seem to he in favour of the supposition that iijnes fatui which tlit about and 
travel eousi*^- rable «listaiices are ac-tually Inmiiious insects as .ibove supposed, how- 
ever r ’.rely they may have come umier ihe notice of entomologist.^. In llie iijnes futui 
• h.Mij vcd by M. Wk-M.ssi’iiboni {May. of yat. JIi.sf. N. S. i. oolj.), which were clearly 
cau.H'd by’ tlie exj)l(tsion of pho.^phuretted hydrogen, tliere was “ a succession of 
llaolie.s ” exPMidiiig for perliaps half a mile, hiit they passed over this distance. “ in 
less than a second,’' — an appearaiiee entirely difl'erent from liiosc leisurely move- 
iiuiuts iiientioueil by Mr. Chambers ami Mr. Wailes, or that by Mr. Main o/* 

yat. Hist. X. S i. .‘>41).), ill which the fanner w ho said he had knocked tkoluuiiuous 
object down, described it as exactly like a “ Maggy long-legs’" (7VM/a o/fr./cco), the 
Very same insect with wliii-h Mr. Shepjiard compared the liiiiiinoiis appearance ha 
witnessed. I will ciuiclnde this long iu»te with observing that a very strong argn- 
^uicnt for the po.s.sihilit v of .‘•ome flying insects being occasionally Inminoiis is 
allbrded by the facts above stated of luniiiicus caterpillars liaviiig been witbin these 
fe\v yeans ob.servcd for the lir.st lime .siiiee entomology lias been attended to, ami that 
by oliservers every way competent. If caterpillars so very coinmoii as those of Ma- 
wavsYm o/eenrea nrav sometimes, ihougk so rarely, bo luminous, and if, as Dr. I’.cis- 
duval suggests, and is very probable, this a^'pearanee was caused by Uisease, it is 
obvious that Hying insects may be also occasionally (though stJdom) Inmiiious from 
disease, — a siipp<»sition which W'ill at once expl.iin llie rarity of the itcdiric .. 
fiid the circiiinstanee that inseel.s of such dilfcreiit genera, and even oivh rs, arc said 
to have exhibited this phenomenon. 
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and brilliant light. This light he found to he less under the control of the 
insect than that from the adjoining luininons substance, which it has tlic 
power of voliintaril}^ extinguishing, not by retracting it under a membrane, 
as Oarradori imagined, but by some inscrutable change dependent upon it j 
will ; and when tlie latter substance was extracted from living glow-worm^ 
it afforded no light, while the two sacs in like circumstances shone nninter- 
ruj)tedly for sevt'ral hours. Mr. Macartney conceives, from the radiated 
structure of the interstitial substance surrounding the oval yellow masses 
inmiediately under the transparent spots in the thorax of Elalcr Jiorlilucus, 
and the subtransparency of the adjoining crust, tliat the interstitial sub- 
stance in this situation has also the property of shining — a supposition 
which, adverting to the luminous patch under its elytra, aiul the fiict that 
the incisures between the abdominal segments shine when stretched, inav 
probabh be extended to the ^c/m/cof the interstitial substance of its bod\d 
What peculiar organisation contributes to the production of liglit in the 
hollow projection of Fulgnra lateriumn, the hollow antenme of Pausiis 
.sph(croccrus, and under the whole integument of rlcctrinis, IMr. 

^Macartney was unable to ascertain. Ue>])ecting this last he remarks, winit 
I have myself observeil, that there is *an apparent effusion of a liimirioa.', 
fluid on its surface, that may be received upon the hand, which exhibits a 
phosphoric light for a few seconds afterwards ; and that it will not shine 
unless it have been previously exposed for a short time to the solar 
Iight.2 


J The following interesting flicts, in additionto thocoof Mr. Macartney, have been 
observed by ^M. Morren, J'rutcssor of IJotany in the l.’niversity of Jacgc. Vhe cor- 
iRoiis transpan-nt cap wliivh covers tbe sue enclosing tlie himiiions ni.attr.- 

in each lununous point of tin* penultimate ab-iominal segment of Lnini>iiris n >ctHu'it, 
presents on its exterior surface u network of h«‘xagonal facits, I'onvex ai)o\ e and 
rave below, constituting an apparatus absolut<‘lv similar to that inviaUrd In* Fresin i 
for incaeasing tlie dilVusion of I gbr. and when this exterior porti»>n of tb.* eap is re- 
moved, the luminous matter losi-.s a great pt»rtiou of its lu'=-tre, wliicli liiainly di - 
jM-nds (-n ibis curious and beautiful < (»ntrivance for augmenting it. 'I he rt .I'.i.il 
facets are larger and more regular than tlii>se of the margins, and each fo'et ;i‘is in 
the middle a corm.-ous hair bent lai kwards, which hairs M. Morren r'oncei\ c.s i.c i'l* 
tended to ])revent the adhe.^ion (»f du.>t. Tlie luminous masses contained in ilu- lun 
.sacs an? iiilersoctcd in every part with a vast multitude of tra. luau ramiii ■a!:i'ic. 
which compose also their common i-nvclop'*, the whole proce<ding fnau a hi::,* 
trachea, wlncli i.ssu(?sfrom a spiracle .s;(uat«Ml immediat(*ly at the sidt? of the Imuiiii 
Iliads, witlt which it communicates bv a sniall nmnd lat'-ral orilice near tbe maici.i 
of tliis hast; tbns fully cunlirmiiig the opinion of tbos.* phv.-iologi,‘-ls who conn.' 
that tlif? luinimuis ]>ower under c<»nsideralion is es.M'utially « onnect< d with tlie a« t «•; 
rc?spiratiun. In fact, M. .M<trren faiud that when tlie >piracle next to the luinlu"!!- 
material is close'!, the light i.s immediately extingui.-'luMl, and re-appeais when it i- 
ojiened. If the? luminon.s sac be removed w'illi its accompanying trachea, it contiu i< - 
to shim* ; but if tins tra' hea be taken away or comjiressed so as to liinder the aci i 
of air, the sac beconie.s obscure. 'J’hi-i fact explains how, in tlic insects of the g'SHO 
L'lnrpt/ris^ UH well us ihns<‘ of ( P^rojiharuif), the liglit is not cunslanf, Ic.i' 

become.s more feeble at intervals, and why it is in Teased during the ll'glU or otle i' 
energetii! movement of the iriseid, and diminished when it i.H in repu.<e. Jt .is, in i.i' t' 
always in proj»ortion to tlie energy of the res|*irati<m of thein.sect, which, having I'l'' < 
power of opening or closing its spinu le.s at will, can thus also increase or ditnitn n 
its light at plea.sure, tlioiigh whenever it respire.s it cannot prevent it from .shinin;:. 
.Some differences excepted, the luminouH apparatus of Lampt/ns ajtlenfiUlula ^^ .'-i.idiai 
to that of L. noUiluva above de.seribcd; audit improbable that a simflar organis:»di>i- 
cxi.«(s in the genus Pynphnrus. 

9 VIvU Trans, 1810, p. ‘J81. Mr. Macartney’s slatctnen I on this ’point is not vny 
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With respect to the remote • cause of the luminous property of insects, 
philosophers are considerably divided in opinion. The disciples of modern 
chemistry have in general, with Dr. Darwin, referred it to the slow com- 
bustion of some combination of phosphorus secreted from their fluids by an 
appropriate organization, ;md entering into combination with the oxygen 
supplied in respiration. This opinion is ver}' plausibly l>nilt upon the ascer- 
tained existence of phosphoric acid as an animal secretion ; the great re- 
semblance between the light of phosphorus in slow combustion and animal 
light ; the remarkably large spiracula in glow-w^orins, and the decided con- 
nexion of their light with respiration ; anti upon the statement, that the 
light of the glow-worm is rendered more brilliant by the application of heat 
and oxygen gas, and is extinguished hv cold and by hydrogen and carbonic 
acid gases. From these last facts Spallanzani was led to regard the luminous 
matter as a compound of liydrogen and carburetted hydrogen gas. Carradori 
having found that the luminous portion of the belly of the Italian glow- 
worm {Pif^nhnnjna Jtalica) shone in vacuo, in oil, in water, and when under 
other circumstances wlicre the presence of oxygen gas was precliuled, with 
Ib'ugnatclli, ascribed the [)ropcrty in question to the irnluhition of light 
si-parated from the luoil or air taken into the body, and alterw ards secreted 
iu a sensible form.^ Mr. Macartney having ascertained by experiment that 
tlui light of a glow-worm is not diminished by immersion iu water, or in- 
creased by the application of beat ; that the substance atfbrding it, though 
poetic ally emj)loyed for lighting the fairies’ taj)ors^, is incapable ol* inilam- 
aiatioM if applied to (be flame of a caudle or red-hot iron; and wlien 
-cjiarated from the IhkIv exhibits no sensible heat on the thennometer's 
being applied to it — rejects the preceding hypothesis as unsatisfactory, hut 
vvithout substituting any other explanation ; suggesting, however, that the 
:‘.cts he observed are more favourable to the supposition of li::ht being a 
ujaiity of matter than a substance.-^ Lastly. Dr. Todd finding that the 
! iininous substance of Lnwpi/ris eontiniies to shine when detaclied, some- 
:i'nes for a longer and at others a shorter period, but never exceeding 
venty ipinutes, and that under mercury, various gases, w ater, and in vacuo, 
ci'ui; iders it solely as an effect of vitality.’ 


V .t ar. ilf . vtfl.ably im-aui! that the insc -t will iidt shine in a 'lark jihu'e in lice 
■■’i.'ir, auless ]’re.viou''ly vxpt»,ril in the M»lai ii^ht ; f‘>r it is oi'lern .>eeii to shino at 
iiiilht when it t-tmhl huvi- ha-l nt» nn tit rxiio. niv to the sun. 

^ AniuiL (II Cyiimicd, xiii. 171)7. P/d/. Jlatj. ii. 6’U. 

® •• An-l h)r night-tapers crop their waxen thii;hs. 

Anti light them at the fiery glow-worms' eyes.’’ 

^ Some experiments m.'ule hy my frieml tlie liev. K. Shepjiar'l on tlie ghtw'-wonu 
arc worthy of heing rect>r<lc(l. — One of the re.'epta> les In-’ing e.viracted with a pen 
knife, continued luminous; hut on being immersed in eainphovated spirit of wine, 
hecame iininediatelv extinct. 'I'lie anim.al Aviih one t‘f its reva}tlacles iininjureih 
i'eing plunged into the same spirit, became appareruiy lifeless in less than a minute; 
hut the reeeptacie eontimied luminous for five minutes, the liglit gradually di.^appear- 
ing. — Having (*xtracfed (lie luminniis matter from the reeejtiaclevS, in twi)d.i\> they 
were, hoah'd, and filled with luminoi ^ matter as hofore. Ho found this matter to lo>e 
its luminous prtiperty, and become ilrv and gh ^sy like gum, in about t ..*> minates; 
hut it recovered it again on being moi>tenet\ with ;.aliva, and again lost it when 
dried. When the matter was extracted from two or three glow'-w orms, aiul eo” 
witli liquid gum-arabic, it continued luminous fur upwards of a quarts .* of an hour, 
^ P/d/, Trans. 1«2J. 
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Which of these opinions is the more correct I do not pretend to decide. 
But though the experiments of Mr. Macartney seem fairly to hear him out 
in denying the existence of any ordinary comhination of phosf)horus in lu- 
minous insects, there exists a contradiction in many of tlic statements, 
which requires reconciling before final decision can lie pronounced. The 
different results obtaincil by Forster and ^Spallanzani, who assert that glow- 
worms shine more brilliantly in oxygen gas, and by Beckerheim, Dr. 1 Inline, 
and Sir H. Davy, who could perceive no such eff’ect, may perhaps he 
accounted for by the supposition that in the latter instances the insects 
having been taken more recently, might be less sensible to the stimulus of 
the gas than in the former, in which perhaps their irritability was accumulated 
by a longer abstinence : but it is not so easy to reconcile the experiment of 
8ir 11. Davy, who found the light of the glow-worm not to be sensibly 
diminished in hydrogen gas^ with those of Spallanzani and Dr. llulnie, 
who found it to be extinguished by the same gas, as well as by carbonic 
acid, nitrous anil sulphuretted hydrogen gases.- Possibly some of tiu'se 
contradictory results were occasioned by not adverting to the faculty which 
the living insect possesses ofextingiiishing its lights at [ileasurc. At the same 
time, however, it may be here observed, that as this luminous substance 
can he collected in considerable quantities, there can he no difficulty in 
deciding by chemical analysis whether it is really phosphoric or not ; 
and that till this analysis has been made it is premature to build any hy- 
pothesis on the assumption of its being so, or to a])[)ly tliis epithet to it, as 
is so generally done. 

The general use of this singular prevision is not much more satisfactorily 
ascertained than its nature. 1 have before conjectured — and in an instance 
I then related it seemed to be so — that it may b(‘ a means of defeiict' 
against their eiUMiiies. In different kinds of insects, however, it ma\ pro- 
bahly have a different object. Thus iii the lantern-flies (Fit/gnra), who-.e 
light precedes them, it may act the part that their name imports, enabling 
them to discover their prey, and to steer themselves safely in the night. 
In the fire-Hies {Klatrr), if we consider the infinite nninher.s that iutccrt.iin 
climates and situations [iresent them.selves evert where in tin* night, it may 
distract tlie attention of their enemies or alarm them. And in the glow- 
worm — since tlieir light usually most brilliant in the female ; in some 
species, if not all, present only in the season when the si.‘xes are cle^tincd 
to meet, and strikingly more vivid at the very moment when the meeting 
takes place ^ — besides the above U'ies, it is most probably intended to con 
duct the sexes to each other. This seems evidently the design in view in 
those .species in which, as in the common glow-worm (//. nortilm a), \\v' 
females are apterous. The torch which the wingli'ss female, doomed to 
crawl upon the grass, lights up at the approach of night, is a beacon which 
unerringly guides the vagrant male to her “ love-illumined form,^’ bow'cvcr 
obscure tlie place of her abode. It ha.s been ol»jecte(l, however, to this 
explanation, that — since both larva and piqia, as De (leer observed^, and 
the males shine as well as the females — the meeting of the sexes ren 
.scarcely be the object of their luminous provision. But this difficultv 
appears to me easily surmounted. As the light procec’ds from a peculiarlv 
orgafii.sed substance, which probably must in part he elaborated in the Iai‘\a 


* /VitV. Trtfwji. IHIO, p. i>.37. 

’’ Muller in llijg. Jluff. iv. 178. 


a r/ii/. Trans. 1801, p. 483. 
< iv. 40. 
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and pupa states, there seems notbinf; inconsistent in the fact of sowe light 
l)cing tlicn emitted, with the supposition of* its being destined solely for use 
in the perfect state : and the circumstance of the male having tlie same 
Inminous property, no more proves that the superior brilliancy of the 
Icinale is not intended for conducting liim to her, than the existence of 
nipples and sometimes of milk in man proves that the V)rcast of woman is 
not meant for the suj)port of her offspring. We often sec without being 
able to account for the fact, except on Sir E. Home’s idea, that the sex of 
the ovum is undetermined ^ traces of an organisation in one sex indisputably 
intcniled for the sole use of tlie other. 

I am, &c. 

1 P/u7. 7>ons. 1709, 157. 
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LETTER XXVL 

ON THE HYBERNATION OF INSECTS. 


If insects can boast of enjoying a greater variety of food than many other 
tribes of animals, this advantage seems at first sight more than counter- 
balanced in our climates by the temporary nature of their supply. The 
graminivorous quadrupeds, with few exceptioiis, however scanty their bill 
of fare, ami their carnivorous bretliren, as well as the whole race of birds 
and fishes, can at all seasons satisfy, in greater or less abundance, their 
demand for food. But to the great majority of insects, the earth for nearly 
one half of the year is a barren desert, afibriling no appropriate nutriment. 
.Vs soon as winter has stri[)ped the vegetable world of its foliage, the vast 
hosts of insects that feed on the leaves of plants must necessarily fast 
until the return of spring: and even the carnivorous tribes, such as the 
predaceous beetles, parasitic Jli/mrnopfrnt, Sphrchia. 6cc. would at that 
period of the year in vain look for their accustomed prt'v. 

How is this difficulty providc<l for? In what mode has the Universal 
Parent secured an uninterrupted succession of generations in a class of 
animals for the most part doomed to a six months' deprivation of the food 
which they ordinarily devour with such voracity V IW a beautiful series of 
[)rovisions foumlcd on the faculty, common also to some of the larger 
animals, of passing the winter in a state of torpor — by ordaining that the 
insect shall live through that period, either in an incomplete state of its 
e\i>tence when its organs of nutrition are undeveloped, or, if the at tivc 
epoch of its life has commenced, that it shall seek out ap[»ropriatc //,v- 
ijcrnarula, or winter (juarters, and in them fall into a profouml >lec[), during 
which a supply of food is equally unnecessary. 

In two of the four states of existence common to insects, in which 
ilifKrcnt tribers pass tlie winter, namely, tlie egg and the pu[>a >tafc, tlic 
organs for taking foo<l (exce[)t in some cases in the latter) are not de- 
veloped, and con-e(|iiently the animal is incapable of eating. The existciicc 
of insects in these states during the winter ilillers from their existtiuc in 
the same form in summer only in the greater length of its term. In both 
seasons food is alike nnncees.>arv, so that their hybernation in these cir- 
cumstances has little or nothing analogous to tliat of larger animals. W ith 
this, however, strictly accords their liybernaliou in the larva and im.'n’n 
states, in which their abstinence from food is solely owing to the torpor 
that pervades them, and the consequent non-expen<liture of the 
powers, — I shall attend to the peenliarities of their hylHjrnation in each <»! 
these states in the order just laid down ; premising that we have yet imu li 
to learn on thi.'> subject, no observations having been instituted respecting 
the state in which multitudes of insects pass the winter. 
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It is probable that some insects of almost every order hybernate in the 
(>gg state ; though that these must be comparatively few in number, seems 
proved from two considerations : first, That the majority of insects assume 
the imago, and deposit their eggs in the summer and eni’ly part of autumn, 
when the heat suffices to hatch them in a short, period ; and secondly, 
That the eggs of a very large proportion of insects require, for their due 
exclusion and the nutriment of the larvm springing from them, conditions 
only to be fulfilled in summer, as all those which are laid in young fruits 
ami seeds, in the interior and galls of leaves, in insects that exist only in 
summer, <S:c. The insects which pass the winter in the egg state arc 
chiefly such as have several broods in the course of the year, the females 
of the last of which lay eggs that, resquiring more heat for their development 
tlnm then exists, necessarily remain dormant until the return of sjiring. 

The situation in which the female insect places her eggs in order to their 
remaining there throiigli the winter, is always admirably adapted to the 
degree of cohl which they are capalde of sustaining ; and to the ensuring a 
due supply of food for the nascent larva?. Thus, with tlie former view', 
Arrida i^crnieh ora and many other insects whose eggs are of a tender con- 
sistence, deposit them deep in the earth out of the reach of frost ; and with 
tile latter, Crmocawpa 7icu strict^ La.siorampa casfren.^hy Ift/pogymtia diapar^ 
ami some other moths, departing from the ordinary instinct of their con- 
geners, whi(‘h teaches them to place their eggs upon the Icavca of plants, 
fix theirs to the stem and branches only. That this variation of procedure 
lai'; reference to the hyliernation of the eggs of these particular species, is 
almndantly obvious. Insects whose eggs are to he liatcheil in siiininer 
usually fix them slightly to the leaves upon which the larvm arc to feed. 
H it it is evident that, were this plan to be adoptcil by those whose eggs 
niuain through the winter, their progeny might be blown away along with 
the leaf to which they arc attached, far from their destined food. These, 
lit refore, choose a more staldc support, and carefnlly fasten them, as has 
j. >t been observed, either to the trunk or branches of the tree whose young 
leaves in .'spring are to be the food of the excluded larva?. The latter plan 
s followetl by the female CUdocampa naistria^ which curiously gums her 
ei:gs ill bracelets round the twigs of the ba\\ thorn, <S:e. But another pro- 
' ision is demanded. Were these eggs of the usual delicate consistence, and 
to be attached with the ordinary slight gluten, they would have a poor 
chance of surviving the storms of rain and snow' and hail to which for six 
or eight months they are exjiosed. They are therefore covered with a shell 
much more hard and thick than common ; packed as closely as possible to 
each other ; and the interstices are filled up with a tenacious gum, w Inch soon 
hardens the whole into a .solid mass almost capable of resisting a penknife. 
Thus secured, they defy the elements, and brave the blasts of winter uninjured. 
The female of J/j/pogpumn dhpa^, whose eggs have a more tender shell, 
glues them in an oval muss to the stem of a tree (whence the German gar- 
deners call tlic larvtC Siamin-rnupe)^ ami then covers them with a warm 
non-conducting coat of hairs plucked from her own body, equally impervious 
to cold and wet. 

Another of those beautiful relations between objects at first sight 
apparently unconnected, \Nhlch at every step reward the votaries ot E.i 
tomology, is afforded by the coincidence 'between the period of the hatching 
hi spring of egg.s deposited before winter, and of the leafing of the trees 
upon wiiich they have been fixed, and on whose foliage the larva* are to 

Lh 3 
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feed ; which two events, requiring; exactly the same temperature, are alway s 
simultaneous. Of this fact I had a striking exemplification in the sprin*^^ 
ot ISK). On the "20th of February, observinn; the twin's of the birches in 
the Hull Botanic Garden to be thickly set, especially about the buds, with 
minute oval black egus of some insect with which I was unacquainted, 1 
brought home a small brancli, and set it in a jar of water in my study, in 
which is a fire daily, to watch their exclusion. On the 28th of March f 
observed that a numerous brood of Aphides (not A, bctiiUc^ as the win^s 
were without the dark bauds of that species) hail been hatched from them, 
and that two or three of the lower buds had expanded into leaves, upon 
the sap of which they were greedily feasting. This was full a month befo; e 
either a leaf of the birch appeared, or the egg of an Ajihis was disclosed in 
the open air. To view the relation of which I am speaking with due admi- 
ration, you must bear in mind the extremely different periods at which 
many trees acquire their leaves, and the consequent difference demanded 
in the constitution of the eggs which hylernatc iipou dissimilar species, to 
ensure their exclusion, though acted upon by the .sv/)//e temperature, earlier 
or later, according to the early or late foliation of these species, 'flierc is 
no visible difference between the conformation of the eggs of the Aphis ot’ 
the birch and those of the Aphis of the ash : yet in the expo-iire tho^v* 
of the former shall be hatched, simultaneously with the expansion of the 
leaves, nearly a month earlier than those of the latter ; thus demonstrably 
[iroving that the hybernation of these eggs is not accidental, but lias beta 
s[iecially ordained by the Author of nature, wlu) has conferred on those of 
each species a peculiar and appropriate organisation. 

A much greater numher of insects pass the winter in the pu})(i than la 
the egg state ; prohahly uinc-leuths of the extensive order Lrpnii.plrra, 
many in Hitincuoptcray and several in other orders. In placing these pique 
ill securit} from the too great cold of winter and the attacks of i nemie-, 
the larvre from which they arc to be inctamorphosed exhibit an anxiety 
and ingenuity evidently imparled to them for this exjiress desiLin. A tew 
are suspended without any covering, tboiigli usually in a slieltereil situa- 
tion . But by far the larger number are concealed under leave*;, in the 
I revices or in the trunk of trees, cve., or inclosed in cocoons of silk nr 
other materials, and often buried deep under ground out of the reach 'U 
frost. One reason why so many lepidopterous insects pass the winter;.* 
pup;e has been plausibly assigned by Kdsel, in remarking that this is th ' 
case with all the miineruus species which feed on annual plants. Asllu y* 
have no local habitation, dying one year and springing up from seed in 
another ipiarter the next, it is obvious tliat eggs deposited nj)on tin in in 
autumn would have no chance of escaping destruction ; and that even it 
the larvm were to be liatclied before wiiitiT and to liybeniate m iliaf 
they would have no certainty of being in the neighbourhood ot their ap- 
propriate food the next spring. By wintering in tlie pupa state, tlu>c 
accidents are effeetnally provided again.^t. Tlie perfect insect is not ready 
to break forth until the food of the young, which are to proceed liom it" 
eggs, is s[)rung up. 

To the insects which liybernatc in the hrva state, of course belon:, ni 
the first place, all those which exist iiiuler that form more than one y<nm 
as many jMchh>nfh<c^ Klnlvrea^ CcramhyccSy liuprrstca^ and several spciii" 
of Liheliula^ Kphvmvrn, &e. There are also many larva,', which tlioni^ i 
their term of life is not a year, being hutched from the egg in auturtn. 
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necessarily pass the winter in that state, as those of several Anoh'ia r.nd 
otlu‘r vvootl-l)oring insects ; of Snnnsia Wcehernnn and others of the same 
family ; of the second broods of several butterflies, &c. Many of these 
residing in the ground, or in the interior of trees, need no other h\bcr- 
imcida than the holes which they constantly inhabit ; some, as the aquatic 
larvae, niendy hide themselves in the sides or muddy bottom of their native 
[)Ools ; while others seek Ibr a retreat under moss, dead leaves, stones, 
and the bark of decaying trees. Most of these can boast of no better 
winter quarters than a simple unfurnished hole or cavity ; hut a icw, more 
provident of comfort, prepare themselves an artificial habitation. With 
this view the larva of Cossiis li^nipcrda, as formerly observed in describing 
tlie habitations of insects, forms a covering of pieces of wood lined with 
fine silk ; those of Urpioluft Iliimitli, Xplhta radicca, and some otlicr moths, 
excavate under a stone a cavity exactly the size of their bodies, to which 
they give all round a coating of silk^ ; and the larvtc of /^/cW.v Cmtd’gi in- 
close themselves in autumn in cases of tlie same material and thus pass 
the cold season, in small societies of from two to twelve, untler a common 
covering fonneil of leaves. Bonnet mentions a trait of the cleanliness of 
these insects which is almost IndicTous. lie observed in one of these 
nests a sort of sack containing nothing hut grains of excrement ; anti a 
friend assured him that lu^ had seen one of these caterpillars partly })ro- 
tnide itself out of its ease, the hind feet first, to eject a similar grain; so 
t!)at it would seem the society luive on their estalilisbment a scavenger, 
wliose business it is to sweep the streets and convey the rejectamenta to 
ont? grand repository 1 ® 'fliis, however singular, is rendcreil not imf)ro- 
bablefrom the fact that beavers dig in their habitations holes solely destined 
'' r a like pi»rpose *, as also do badgers. 

A very considerahlo number of insects hyhernate in the perfect state, 
cl.iefly of the orders Colcoplcra, llcmiptcra^ llymcnoptvra, and Diptcra^ and 
; -oecially of the first. Vitnc.'^s.a Vrlinr^ /o, aiul a few other lepidopterous 
'^peeies, with a small proportion <»f the otlier orders, occasionally survive 
tin winter ; lint the bulk of these are rarely found to hyhernate as perfect 
insects. Of coleopterous insects, Schmid, to w hom wt‘ arc indebted for 
"Oine valuable remarks on the present subj»;ct says that he never found 
v)r h»*ard of any entomologist finding a hybernating iiuiiviilnal of the coin- 
• aon cock-cliafcr {Mclidonifia vuli'(tris)^ or of the stag-beetle [^Luennus 
Crrvn.s) ; and suggests that it is only those insects which exist but a short 
period ns larvm, iis most of the tribes of weevils, huly-birds, (Stc., that sur- 
vive the winter in the perfect state; while those which live more than one 
year in the larva state, as the species just mentioned, are deprived of this 
jirivilcge. 

' Prahm. Ins. Kat. ii. aO. 118. 

* 2 1 n<a.soii to think that the larva' of some species of Ift wcrohiu9{\\\.\s pro- 

U.-n themselves by a net-like ca>e «>f silken threads; at least I found on*' to-day 
( l)<'cember drd. J81d) incloM-d in a case of tliis deseripti*m concealed inuler the hark 
of a tree; ami it is m>t very likely that it could he a eoci»uu, both because the in- 
liahitant was iu>t a pupa, wliicli stati, according U> Ucaumui, is asMimcd sodii alter 
the cocoon is labri*'ated (iii. 080 .), and because the. same author describes l!u‘ euc«*oiis 
of these insects as perfcctlv spherical ami of a very cioso texture (384.), while this 
was oblong, and the net- work with rather wide meshes. 

^ (Knv. ii. 72. * Ibid. ix. 107. 

" lllig. May. i. 209— -228. 
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Towards the close of autumn the whole insect world, particularly tlu; 
tribe of l)cetles, is in motion. A jieneral migration takes place : the various 
species quit their usual haunts, and betake themselves in search of secure 
hvbcruacula. Diflercnt species, however, do not select precisely the same 
time for making this change of abode. Thus many lady-birds, field-bugs, 
and dies are foiiml out of their winter quarters even after the connnence- 
ment of host; while others, as Schmitl has remarked, make good their 
retreat long before any severe cokl has l)ecn felt ; in fact, I am led to 
believe, from my own observations, that this is the case with the inajoritv 
of coleopterous insects ; and that the days which tliey select for retiring 
to their bybernacula are some of the wannest days of autumn, when they 
may be seen in great numbers alighting on walls, rails, pathways, &c., anil 
running into crevices and cracks, evidently in s(*areh of some object vor\ 
different from those which ordinarily guide their movements. 1 have 
noticed this assemblage in ditterent years, but more particularly in the 
autumn of 181(L Walking ou the banks of the Humber on the Mth of 
October about noon, — the day bright, calm, and deliciously mihl, I'aliren- 
hcii's thermometer 58° in the slimle, — my attention was first attracted hv 
the pathways swarming with nunieroiis sj)ecies of rove-beetles 
Ox{/t(/n.s\ AU'oehara^ Ac.), which kept iuce-santly alighting, and hurrying 
about in every direction. On further examination I found a similar a>- 
semhlago, with the addition of multitudes of other l)eetles, Kill’ 

(h:/u\ li/i>fucv}}horn^ &c., on every post and rail in mv walk, a.^ 

well as on a wall in the neighbourhood ; and on removing the decaying 
mortar and hark, 1 fouml that some had already taken up their abode in 
holes, fro!n their situation, with their antenum Iblded, eviil(?ntly meant 
for winter <jiiartcrs. 1 am not aware that any author has noticed this re- 
markable congregation of coleopterous injects pre\ iou.sly to hyberuating 
which it is so difficult to e\|)Iain on any of the received theories of 
torpidity, oxcejit the pious Lesser, who so expressly alludes to it, an;l 
without (juoting any other autliority, tliul he wotdil seem to have deriwd 
the fact from his own observation,^ 

The site chosen by ditfereut perfi ct insects for their hybernacula is vtaa 
various. .Some arc content with insinuating tliemselves under any large 
.stone, a collection of dead leaves, or the moss of the shehered side ’of an 
old wall or bank. Others prefer for a retreat the lielieii or ivy-eovered 
interstices of the bark of old trees, the decayed bark itself, especially tine 
near the roots, or bury themselves deep in the rotten trunk ; and a very 
great iiuinhtr (leuetrate into the earth to thede[>th ol’ several inches. The 
acjuatic triln s, such as Ihidrophiit^ ^^c., hurrow’ into the mud ol tlicii 

pools ; hut some of these are occasionally met with tinder stones, hark. 
Ac. In every instance the selected dormitory is admirably iidaptcil to the 
eonstituti(in, mode of life, and wants of the occiqiaiit. Those in>< cl> 
which can hear coii.-^iderablc cold without injury are careless of providing 

1 Less' r, T. i. Lyt'uct inserts a note to ext>)ain that Lessor’s rcinarlc is to l i 

understood only of .siudi in.se<ts as live in societies; and adhs. tlnit solitary 
do not a-'Scrnhle to i^a -> the winter tog^'tlier. Lc-ht, liuwever, savs not Inng al>>'iit 
these in.scM-tH passing the winter as his tran.slator erroneously untlcistiuals 

liim ; hat merely that they as.sianhle as if prrpnrimj to relive for the winter, wliicli 
my own observauotis as above, coutirni. ilis expressiini in the original (Jeiiinin h, 
“ gleieh«ain als w« mu sie sirh /u ihier Winter-ruhe fertig inacheu wolten. ’ h'hh 
Frankfurt und Leipzig, 17U8, p. l.V>. 
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other than a slight covering ; while the more tender species either enter 
the earth beyond the reach of frost, or prepare for themselves artificial 
cavities in substances, such as moss and rotten wood, which conduct heat 
with difficulty, and defend them from an injuriously low temperature. It 
does nor. appear that any perfect insect has the faculty of fabricating for 
itself a winter abode similar to those formed of silk, &c., by some larva?. 
Schmid, indeed, has mentioned finding li/ir/ghim ivordax and Imjiunitor in 
.such abodes, constructed, as he ttioiiglii, of the inner bark of trees ; but 
these, as llliger has suggested, were more probably the deserted dwellings 
of lepidoptiTous larvae, of which the beetles in question had taken posses- 
sion.^ Most in.sccts place themselves in their hybernacula in the attitude 
which they ordinarily assume whyn at rest ; but others choose a position 
j)cculiar to their winter abode. So most of the ground beetles (A'?/- 
Irrrhi/ia) adhere by their claws to the under side of the stone which serves 
for their retreat, their backs being next to the ground ; in which posture, 
probably, they arc most elfectiially protected from wet. Gi/rohi/jmus san~ 
and other rove-l)ectles of the same genus, coils itself up like a 
snake, with the head in the centre. 

The majority of insects pass the winter in perfect solitude. Occasion- 
ally, however, several individuals of one species, not merely of such insects 
as Aucliowoms prnsmns, a beetle, Pprrhovom apteruSy a bug, &c., which 
usual'y in summer also live in a sort of society, but of others which are 
never ecu thus to associate, as Ualtira olrmccriy Camhns intrkntuSy and 
several Cocchiclhc, Ac., are found crow-ded together. This is perhaps often 
more through accident tlian design, as individuals of the same species are 
ijc(|uently met with singly ; yet that it is not wholly accidental seems 
p'Dved by the fact that such asseml)lages arc generally of the same genus 
and even species. .Sometimes, however, insects of dissimilar genera and 
c\en orders^’c met with together. ISchmid once in February found the 
ran; Lomtr^sa stnimosa torpid in an ant-hill, in the midst of a congiome- 
ated lump of ants, with wliich it was closely intertwined.'^ 

far the greater proportion of insects pass the winter only in one or 
otlicr of the several states of egg, pupa, larva, or imago, but are never 
{bund to Iv. hernate in more than one. Some spcciea, howxwer, depart 
ii'ofti this ride. Tims Aphis Rostc^ Canhii, and probably many others of 
the genus, hyhernate both in the egg and perfect state'^ ; Cpnthia Cardui, 
(iouepfemix Rhamni. and some other sj)ecies, usually in the pnj>a, but often 
in the pca fect state also ; and Vanessa lo, according to the accurate Brahm, 
.in tlu! three states of egg, pupa, and imago.** It is probable that in these 
instances the perfect insects are females, which, not having been impreg- 
nated, have their term of life prolonged beyond the ordinary period. 

The first cold weather, after insects have entered their winter quarters, 
produces effects upon them similar to those which occur in the dormouse, 
mcdgcliog, and others of the larger aniaials subject to torpor. At first a 
partial henumbment takes place ; but the insect, if touched, is still capable 
of moving its organs. But as tl'c cold increases all the animal functions 
cease. The insect breathes no longer, and has no need of a supply of air ^ ; 
its nutritive secretions cease ; no more food is required ; and it has all the 


1 Illig. Mug. i. 216. * Ibid. i. 491. 

^ Kyl)t*r in Gonnar, Magazin (Vr Entomologies ii. 2. 

^ Ins. Kid. ii. 188. " *'* Spaiiauzuiii, Rapports de PAir, &c., i. 30. 
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external symptoms of death. In this state it continues during the existence 
of great cold, but the degree of its torpidity varies with the temperature of the 
atmosphere. The recurrence of a mild day, such as we sometimes have in 
winter, infuses a partial animation into the stitfened animal : if disturbed, 
its limbs and anteimae resume their power of extension, and even the facult\ 
of spirting out their defensive fluid is re-acquired by many beetles.^ But 
however mild the atmos|)herc in winter, the great bulk of hybernating in- 
sects, as if conscious of the deceptions nature of their pleasurable feelings, 
aud that no food could then be procured, never quit their quarters, but 
quietly wait for a renewal ‘of their insensibility bv a fresh accession of 
cold. 

On this beail I have hail an oj)portunity of making some observations 
which, in the paucity of reconled facts on the hybernation of insects, you 
may not be sorry to have laid before yon. The ‘2nd of December, 181()/was 
even finer than many of the preceding days of the season, which so liappilv 
falsified the predictions that the unprecedented dismal summer would 1 )l* 
followed by a severe winter. The thermometer was tfi"* in the shade ; not 
a breath of air was stirring; and a bright sun imparted animation to troops 
of the winter gnat {Tnehuevrn hiemahs)^ which frisked under every luisli ; 
to numerous l\ijchoda* ; and even to the flesh-tly, of which two or tlinc 
in lividuals buzzed past me while digging in my garden. Yet though these 
insects, which I shall shortly advert to as exceptions to the general rule, 
were thus active, the heat was not sufficient to imlucc their hvhernating 
brethren to quit their retreats. Hemoving some of the dead hark of an oKi 
apple-trcc, I soon discovered several insects in their wintia* ijiiarters. Of 
tile little beetle Dromius qufidriiiotatu::^ 1 found six or eight individual'^, and 
all so lively, that, though remaining perfectly ijuiet in their abode until di>- 
turbeil, they ran about with their ordinary activity as soon as tlie covtriu:: 
of hark was displaced. The same was the ease with a i‘olony of iMi vvig'. 
Two or three individuals of Druh/ius ffuddnniaculalus showed more tiu*- 
jiidity. When first uncovered, their anteiuKc were laid l)ai'k ; ami it was 
only after the sun had sliom; some secomJs upon them that they i vhihited 
symptoms of animation, and, after stretching out iliese organs, hi gau to 
walk. Close by them lay a single weevil (AnthononiHn hut iu so 

deep a sleep that at first 1 thought it dead. It gave no sign ot' life ulu n 
placed on my liaiul, quite hot with the exercise of ditruiiig ; timi it was only 
after being ke[)t there some second.s. and breathed upon several times, tluit 
it first slowly unfolded its rostrum, and then its limbs. It deserves remark, 
tliat all these insects, thus ditferently affected, were on the same side of tin 
tree, under a .similar covering of hark, and apparmitly ( qualiy exjiosed to 
the sun, which shone full upon the covering of their retreat.* 

1 Schmid in Illig. i. 

^ Since writing the ahovc-. I have liad an*'tli«*r epp'srnmity of Cf»nfirniing fh»' I'b- 
servatioiis fe re ma<U?. 'fhe la-it wfck of J;uuiary, 1H17 in tin* noiglilHMirhood o{ 
IJull, was mo.-'t dclii ious wc/itlicr — calm, sunny, dry, ami g<-nial — I he w ind M'litli- 
west, the tlierinonieter from to ovory day, ami at night rarely Im low in-; jit 
fact, a week much finer than we can often boa'-i of in M.ay: tlie ‘d7tli of flic mouth 
was tho most delightful day of the wlmle; the air swarmed with '/'rhliurtm 
Pst/t h(fda’, ami nutm nais of tier Jfipfmi, aud the Imslieswere liimu \yilh ih'' 
lines of the gn^sauier* pidec as in autumn. Vet with the e.xcepiion of J/ifK^dins fon- 
tamirififus, I «ii<l not observe a single coleopterous insect on tin* wing, nor even .in 
indiv idual teinpti d to craw 1 on the trunks of the trees, under the dc.-ul bark of whu*! 

1 fuulid many in a very lively btale. Five* or six individuals of Ilaitua ^tmornin 
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All insects, however, do not undergo this degree of torpidity. In fact, 
there arc some, though but few, which cannot, at least in our climate, 
strictly be said to bybernate, understanding by that term passing the winter 
in one selected situation in a greater or less degree of torpor, without food. 
Xot to mention' Cheimntohia brumatn^ and some other moths, which are 
disclosed from the pupje in the middle of winter, and can therefore be 
scarcely regarded as excej)tions to the rule, some insects are torpid only in 
very severe w'cather, and on fine mild days in winter come out to cat. This 
is the case with the larva of luiprcpia fu/iginoxa ^ ; and Lyonct asserts that 
there are many other caterpillars which eat and grow even in the midst of 
slight frost.'* Amongst perfect insects, troops of Trichoccra hiemalis, the 
gnat whose choral dances have been before described, may he constantly 
seen gambolling in the air in the depth of winter, when it is mild and calm, 
accom[)anied by the little P.y/rhodrty so common in windows, several 
cid^Cy spiders, and occasionally some Aphodii and Slaplipliulda; : and the 
societies of ants, as well as tlieir attendant Aphides, are in motion and take 
more or less food during the whole of that season, when the cold is not 
intense. The younger Huber informs us that ants become torpid only at 
'P Keaum. below freezing (27° Fahrenheit), and apparently endeavour to 
j)reserve themselves frotn the cold, when its approach is grailual, by clus- 
tering together. When the temperature is above this point they follow 
their ordinary habits (he has seen them even walk upon the snow), and can 
then (‘htaiii the little footl which they require in winter iVoni their cows, 
the Aj)ljide.s, whieli, by an admiral)le provision, become lethargic at precisely 
the same degree of cold as the ants, and awake at the same period with 
them.^ Iluinholdt also found insects upon the Cordilleras, above the limits 
ofsnow, which, although not natives of this altitude, retained their vivacity 
-i! tliis low temperature.^ 

Lastly, there are some few insects which Jo not seem ever to be torpid, 

Poduru uvalk L., Jiurem fiiniiaih Latr., and the singular apterous insect, 
lii’st ilcscribetl hv Dalman, C/iionra (mtnt‘ides-\ all of which run with agility 
'■M the snow itself; ami whieli last, both from iis spider-like Ibrm and sin- 
gular habitat, must, as ^lacquart has well observed'^ iiave caused its fortu- 
nate discoverer as much astonishment as that felt by the botanist who tirst 
iomnl the red-coloureil Pndvroccus nivaUs (whatever may be decided as to 
us being a plant or an animalcule) in a similar situation ; or, as may he 
aided, that of M. Lct'ehvre on first observing the ALnitis (^Ercmioplul(i)y 


wt*r(* still vei V lethargic ; niul two ()f (Uotrupes slcrcoruiuu% which I acciUentally duti 
up tVom their hyheniaeula in the earth, at the depth of six or eight inches, though 
the ^icuri upon iheni were (piite alert, exhibited every symptom of oumplete torpor. 

^ llralim. Ins. KaL ii. .‘ll. * Lesser, 1. i. ‘Joj. 

Jierhcrc/iesy 202. In digging in inv garden on the ‘JtUh of danuarv, 1817, 1 
turned lip in three or four places cobnies of Mffrnnva rnhra Lair, in tlieir winter re- 
treats, each of whi<'h com|)ri*'»*d apparently one or two hundred ants, with several 
larvje as hig as a grain of mu.-lard, closely clustered togetlier, occupying a cavity 
tlio size of a hen’s egg, in tenacious ^day, at the <lepth of six inchO'- from the surface. 
They were very liveiy ; luit thoiig:. hahrenheil's thermometer stood at 17^ in the 
siiade, 1 did no7 then, nor at any other tiiuo dining the very mild wintei, see a single 
ant out of its hybernaculum. 

^ Ihirineister, J/oami/ «/ o<»8. 

^ KongL Vet. Acad. HamVing. I81C, 104. ® Diptmx, i. <1. 
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mentioned in a former letter, living in an absolute solitude in the desert of 
Africa. 

The common hive-bee, too, is probably never, strictly speaking, torpid, 
though with regard to the precise state in which it passes the winter a con- 
siderable ilidereiicc of opinion has obtained. 

Many authors have conceived that it is the most natural state of bees in 
winter to be perfectly torpid at a certain degree of cold, and that their 
partial reviviscency, and consequent need of food in our climate, are owinn 
to its variableness and often comparative mildness in winter ; whence they 
have advised placing bees during this season in an icc-honsc, or on the 
north side of a wall, where the degree of cold being more uniform, and thus 
their torpidity undisturbed, they imagine no food woultl be requireil. J^^o 
far, however, do these suppositions and conclusions seem from being war- 
ranted, that Huber expressly affirms tliat, instead of being tor[)id in winter, 
the heat in a wcll-|)eopled hive continues -|- 24® or 2o® of Kcanmnr (SCi'^ 
or 8S® Fahrenheit), when it is several degrees below zero in the open air; 
that they then cluster together and keep themselves in motion in order to 
preserve their heat and that in the depth of winter they do not cease to 
ventilate the hive by the singular process of agitating their wings htrfore 
described." He asserts also that, like Ueaumur, he has in winter found ia 
the combs brood of all ages ; which, too, the observant Bonnet says he 
has witnessed^; and which is confirmed by fssvammerdam, who expressly 
states that bees tend and feed their young even in the midst of winter/ 
To all these weighty authorities may he added that of John Hunter, who, 
as before noticed, found a hive to grow lighter in a cold than in a warm 
week of winter ; and that a hive from Xovemher 10th to I'ehruary 0th 
lost more than four pounds in weight^; whence the conclusion seems 
inevitable, that bees do eat in winter. 

On the other hand, Heaiimur adopts (or rather, perhaps, has in great 
measure given birth to) the more conmionly received notion, that hccs in 
a certain degree of cold are torpid and consume no food. These are 
words ; — “ It has lieen estahli^hcil with a wisdom which we cannot bur 
admire, — with that wisdom with which every thing in nature has beea 
made and ordained, — that during the greater part of the time in which 
the country furnishes nothing to btM*s, they have no longer need to cat. 
Tlie colli which arrests the vegetatimi of plant'*, which dt prives our liclds 
and meadows of their flowers, throws the bees into a state in w'hich nou- 
rishment ceases to be necessary to tbcin : it keeps liiem in u sort ot 
torpidity (cn^ounlissvnirnt), in w’hich no transpiration fioin them tnkcs 
fdace; or, at least, during which the quantity of that which transpires is 
.so inconsiderable that it cannot he re.stored by aliment without their live> 
being endangered. In w'iiuer, while it freezes, one may observe, without 
fear the interior of hives that are not of glas.s ; for we may lay them on 
their sides, and even turn tlumi bottom upwards, without putting any bee 
into motion. We see the bees crowde<l and closely pressed one against 
the other : little space then sutlices for them.”’^ In another place, speak- 
ing of the custom in .some countries of putting bee-hives during winter 
into out-hou.scs and cellar.s, he .says that in such situations the air, though 

* fill her, i. 

* lion IK t On 104. 

> PhiL Tran$. p;i. 


3 Ibid. ii. nt \. 358. 
< Huber, i. 

• Ui*amn, v. 007, 
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more temperate than out of doors during the greater part of winter, “ is 
yet sufficiently cold to keep the bees in that sfiecies of torpidity which 
lloes away their need of eating.”^ And lastly, he expressly says that the 
milder the weather, the more risk there is of the bees consuming their 
honey before the spring, and dying of hunger ; and confirms his assertion 
by an account of a striking experiment, in which a hive that he transferred 
daring winter into his study, where the temperature was usually in the 
day lO*^ or 12° R. above freezing ( 04 ° or 59° F.), though provided with a 
plentiful supply of honey, that if they had been in a garden would have 
served them past the end of April, had consumed nearly their whole stock 
before the end of February.- 

Now', how are w’e to reconcile this contradiction ? — for, if Huber be 
correct in asserting that in frosty weather bees agitate themselves to keep 
(^tf the cold, and ventilate their iiive, — if, as both he and Swammerdam 
state, they feed their young brood in the depth of winter, — it seems im- 
[)Ossible to admit that they ever can be in the torpid condition which 
Iteaumur supposes, in which food, so far from being necessary, is injurious 
to them. In fact, Reaumur himself in another place informs ns, that bees 
arc so infinitely more sensible of cold than the generality of insects, that 
they [jerisli when in mnnbers so small as to be unable to generate sufficient 
animal heat to counteract the external cold, even at 1 1° R. above freezing*’ 
(o'!® F. ) ; which corresponds with what lluber has observed (as quoted 
above) of the high temperature of well-peopled hives, even in very severe 
v. eatlu r. We arc forcotl, then, to eouelude that this usually most accurate 
of obsei vers has in the j)iesent instance been led into error, chicHy, it is 
jirobable, I'rom the clustering of bees in the hives in cold weather; but 
which, instead of being, as he conceived, an indication of torpidity, would 

m to be iutemh'd, as Huber asserts, as u [)reservative against the 
benumbing elf’ects of cold. 

l>ees, then, do not appear to pass the winter in a state of torpidity in 
oiir climates, and probably not in any otlieis. Populous swarms inhabiting 
bivt.s fornieil of the bolKjw trunks of trees, useil in many northern regions, 
I'l of other materials that arc bad conductors of beat, seem able to generate 
and kvcp up a temperature sufficient to counteract the intenscst cold to 
v.hich they are ordinarily exposed. At the same titne, however, I think 
we may infi t, that though bees are not strielly torpid at that low est degree 

hcac which they can sustain, yet tliat when exposed to t/ifil degree they 
consume considerably less food than at a higher temperature ; and conse- 
(jucntly, that the i)lan of placing hives in a north as[)ect in sunn v and mild 
winters may be ado[)teil Iw the apiarist with advantage. John Hunter’s 
experiment, indeed, cited above, in which be found that a hive grew' lighter 
in a cold than in a warm week, seems opposctl to this eoncinsion ; but an 
insulated observation of this kind, which we do not know to have been 
instituted with a due regard to all the circuinsiances that required attcu- 
?jon, ninst not be allowed’ to set aside tiie striking facts of a contrary de- 
^:cription recorded by Reaumur and corroborated by tlie almost universal 
J^entiment of writers on bees. After all, however, on this point, as w ell as 
on many others connected wdtli the winter economy of tliesc endlessly- 


^ Ilonum. V. 082. 

* Ibid. 078. Compare also 673. 
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wonderful insects, there is evidently much yet to be observed, and many 
doubts which can be satislactorily dispelled only by new experiments.^ 

The degree of cold which most insects in their different states, wlfilc 
torpid, are able to endure with impunity is very various ; and the habits oi 
the different species, as to the situation wliich tliey select to pass the 
winter, arc regulated by their greater or less sensibility in this respect. 
Many insects, though able to sustain a degree of cold sulTieient to induce 
torpidity, would be destroyed by the freezing temperature, to avoid whicli 
they penetrate into the earth or hide themselves under non-conductim^ 
substances ; and there can be little doubt that it is with this view that so 
many species while pupae are thus secured from cold by cocoons of silk or 
other materials. Yet a very great proportion of insects, in all their states, 
are necessarily subjected to an extreme degree of cold. Many eggs and 
pup® are exposeil to the air without any covering ; and many, l)otb larv.f 
and perfect insects, are sheltered too slightly to be secure from the frost. 
This they are able to resist, remaining unfrozen though exposed to the 
severest cold, or, which is still more surprising, are uninjured by its in- 
tensest action, recovering their vitality even after having been frozen iiUf) 
lunips of ice. 

The eggs of insects arc fdled with a fluid matter, included in a skin in- 
finitely thinner than that of hens’ eggs, which John Hunter found to 
freeze at about 15*^ of Fahrenheit. Yet on exposing several (jf the former, 
including those of the silk-worm, for five hours to a freezing mixture which 
made Fahrenheit’s thermometer fall to :3s° below zero, Spallanzani foiin i 
that they were not frozen, nor their fertility in the slightest degree ini- 

* Mr. Newport from his iiumcrou.< exporlmeuts on the temperature ol tin- interin' 
of bee.-hives in winter, n-eordt'd iii his valu.ihli* pap«T in the PhihsophUul Tramiu- 
turns, “On the Tem|>eratun* of lusei'ts*’ has to the roncliisio!! tliat linher 

altogether in error in assigning a heat of r<r>^or Fahr. to a populous hivt*. whir)’, 
he eontends, has it.s temperature soinetiines (thou*;!! rarely) lower than that offh' 
freezMig point (p. 3U3.), and in tlie winter inomh.s does not average more ilian li 
7 to it degrees above that f»f tlie atmo«^ph»T**, or about oJ'- ( haide X\ I. p. , 
though merely taj’piiig on tlie outsi<le c-f the liiv«\ by exciting the heis, will, :it uiv 
time, greatly increase tin* he, at : in *»ne in.stam c TFch. ‘J.) to loo -^ wloai the i.i. 
tore of an adjoinifig Iiive wa.s only (p. dot.); and it i.s ironi this cin imi'-r.ii^ . 

that he supfxiscs Unher'.s error to have arisen, a.s the mere excitement call^cd !.\ in- 
troducing a tliermoineter is sutlkient to raiMt the heat to the. pidiit (Si; i.r .''S 
which that ^•h.'^•rver mctitions. Mr. Newp<«rt a<imits that hive-hecs are n('\. 
strictly tmpid, hut the w inter in a state of liyhernaf ing .<lecp, liable tr» ceiisiaa; 
interruption by ( on>iderahIc cxtental variations of tcmpcr.Uuri’ t^r accidenl.il ex» it' • 
nient (p. .'JoO ). — Without enti-ring on a discussion wlii' li wonhl rrijuirc jmi' ; 
greater sf)ace than ( an here he given, it may b*' remarked that something mor»*t!ia!’ 
thennornetrical oh'crvat ion.s .‘-eein rc<)uircd, h<‘t'ore the c-xpre^s assert ioii.s. a'; 
quoted, of Midi ( areful oh.s»*r\'ers a.s Swaminenlam ami lioimet — that bees teed a'; ! 
t<md their yrningeveu in the midst of winter, and tlio.se(*f Iluht r,lhat hec.s tiieii clu-te; 
t(‘jg(dher, and kei-p tliems«dvcs in jnofum in order to pre.^erve their heat, tliat they ti ■ 
not c’ea.s(‘ t(( ventilate the liivc, and, (*n an emergency, «ct themselves to work in tf -' 
middle of January — can lx* juit aside as wholly unfounded. It may he true tlni 
lluher w'a.s decreived as to the actual therinoinetrical heat of the interior of his hive , 
yet the result of Mr. Newport’s own observations shows that hee.s pro.-^erve their 
activity, and even leave, the hive ami collect pollen, wdien the external teinperatiir'' 
is and tliat of the hive only ('J able XVI, Nov d.), and they may, < eii- 

seqiiently, feed their brood, and attend to the u.‘(ual interior occ'upation.s of the hiv*. 
at a temperature not lower than thi.s, to whh’h lower temperature it does not apj>ey 
likely, from Mr. Newport’s observations, the interior of their hives often dcsceinb in 
our winters. 
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paired. Otliers were exposed even to 50® below zero, without being 
injured. ^ 

A less degree of cold sufTiccs to freeze many [Jup® and larvae, in botli 
which states the consistency of the animal is almost as fluid as in that of 
the cgi^. Their vitality enables them to resist it to a certain extent, and 
it must !)e considerably below the freezing point to affect them. The 
winter of 1813-14 was one of the severest we had had for many years, 
Fahrenheit's thermometer having !)ecn more than once as low as 8^ 
when the ground was wholly free from snow ; yet almost the first objects 
which I observed in my garden, in the commencement of spring, were 
numbers of the caterpillars of the gooseberry-moth (Abraxas ^roasulanata), 
which, though they had passed the winter with no other shelter than the 
slightly projecting rim of some large garden-pots, were alive and quite un- 
injured ; and these and many other larvae never in my recollection w ere so 
iiinncrous and destructive as in that spring : whence, as well as from the 
corresponding fact recorded, with surprise, by liocrhaavc, that insects 
abounded as much after the intense winter of 1709, during which Fahren- 
lieit's thermometer fell to 0^, as after the mildest season, we may see the 
fallacy of the popular notion, that hard winters are destructive to insects.® 

lUit though niany.larvie and pupm are able to resist a great degree of 
cold, when it increases to a certain extent they yield to its intensity and 
become solid masses of ice. In this state we should think it impossible 
that they should ever revive. That an animal whose juices, muscles, and 
whole body have been subjected to a process which splits bombshells, and 
coiivertetl into an icy mass tliat may be snap[)ed asunder like a piece of 
glass, slioidd ever recover its vital powders, seems at first view little less 
than a miracle ; and if the reviviscency of the wheel animal (Rotifer vul- 
gcr'i-) and of snails, &c., after years of desiccation, had not made us familiar 
with similar prodigies, might have been [)ronounccd impossible; and it is 
probable that many insects when thus frozen never do revive. Of the 
fact, however, as to several species, there is no doubt. It was first no- 
ticed by Lister, wlio relates that he had found caterpillars so frozen, that 
when dropped into a glass they chinked like stones, whicli nevertheless 
revived.-'^ Reaumur, indeed, repeated this experiment without success ; and 
louiul tliat when the larvie of Cnethocawpa Pitpocampa were frozen into 
ice by a cold of l.j® R, helow' zero F. below zero), they conld not be 
made to revive. Rut other trials have fully confirmed Lister’s observa- 
tions. My friend Mr. Stick nev, before mentioned as the author of a 
valuable Kssap on the (iruh (larva of Tipnla olcracca^ — to ascertain the 
('fleet of cold in destroying this in.sect. exposed some of them to a severe 
frost, which congmaled tlu'in into perfect masses of icc. When broken, 
iheir whole interior wais founil to be frozen. Yet several of these 
resumed their active powers. Bonnet had precisely the same result with 
the puj)JE of Pont in which, by exposing to a frost of 14^ H. below 

zc/o (0® F.), became lnm[)s of ice, and yet produced butterflies^; and in 
tm experiment made during 8ir John Koss's voyage on the caterpillars 
of a moth (Larin Rossii) two of them revived, and one assumed the 

^ Tracts^ 22. 

2 Vid. Spence in Transact ions of the Horticult. Soc. of TAyndon^ ii. 148. Compare 
IltMum. ii. 1 41. 

® Lister, Goedart, De Insectis, 76. 

* Keaum. ii. 142. ® (KuvreSf vi. 12, 
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imago state, after being four times in succession exposed to a cold of 40° 
below zero, and four times revivified by being brought into the warm at- 
mosphere of the cabin. Indeed, the circumstance that animals of a much 
more complex organisation than insects, namely serpents and fishes, have 
been known to revive after being frozen, is sufficient to dispel any doubts 
on this head. John Hunter, though himself unsuccessful in his attempts 
to reanimate carp and other animals that had been frozen, confesscis 
that the fact itself is so well authenticated as to admit of no question.* 

On wliat principle a faculty so extraordinary and so contrary to our eoni- 
mon conceptions of the nature of animal life depends, I shall not attempt 
to explain. Nor can anything very satisfactory be advanced with regard 
to the source of the power which many insects in some states, and allll()^t 
all in the egg state, have of resisting ifitcn.se degrees of cold without be- 
coming frozen. It is clear that the usual explanation of the same faciili\ 
to a less degree in the warm-blooded animals — the con.stant production 
of animal heat from the caloric .set free in the dec()mj)osition of the re- 
spired air — will not avail ns here. For many large larvm, as Reaumur 
has observed, are destroyed by a less degree of coUl than smaller .specie. ^ 
whose respiratory organisation is nece.ssarily on a much less extensive 
scale; ami the eggs of insects, in which, though they probably arc in some 
degree acted u[)on by the oxygen of the atmosphere, nothing like resp^irii- 
tion takes place, can endure a iimch greater intensity of cold than (itlur 
the larvie or pupm produced from them. 

Nor can wo refur the eficct in question to the thiimess or thickness — 
the greater or less non-conducting power — of the skin of the animal. 
Reaumur found that tlic subterranean pnpa^ of many moths perished wiiii 
a cold of 7° or 8° R. below zero (l l"^ F.), while ihe exposed pnpre 
Poutia Jirttsx'r'w and other species cndnre<l lo^^ or witliout injur\ *; 
(a proof, ()y the way, tliat the difierent economy (»f tlie.se insects, a.^ !i' 
their choice of a situation in their state of pnp;e, is regulated l»y thc.r 
power of resisting cold) ; hut no dilierence in the suhstanee of tin* e.xt» rii)r 
skin is perceptible. Anvl the eggs of insects have nsnally thinner skiih 
than pnpie, and yet they are unaffected by a degree of cold mneii .su- 
perior. 

In the present .state, then, of onr knowlculge of animal phy.si(»Iog\ , ul 
nmst coiifcss onr ignorance of the cause of these j)henomcna, wliidi ^cuii 
never to have hcen sufiiciently adverted to by general speculators un ti:c 
nature of animal lieat. We may conjecture, indeed, either that they arc 
owing to .^ome peculiar and varying attraction for caloric inherent in tip 
fliiid.s which comj)o-.e tin* animal, ami which in the egg state, like .spirit ui 
wine, resi.st onr utmost ]jr(Hlneil)U artificial cold ; or that, as .lohn lltmtcr 
'-eems to infer, with respect to a similar faculty in a minor degree in the 
lien’s egg, tlie whole are to he referred to some unknown power of vitality. 
The latter seems the mo.st prohaf)le snpf)osition ; for Sjiallanzani bjinih 
that the Idoorl of marmots, which remains fluid when they arc e\po^>eil 
11 eold several degret > below zero of Fahrenheit, freezes at a iniu h liiglin’ 
temperiitnre when drawn from the animaP ; and it is reasonable to cei.- 

^ (jlfserrat^>ns t,n the Animal I’icnnonn/, 00. 

* llraiim. ii. l‘H'» — . 

^ H(ip[H)rU de I' Air, &c. ii. 215. 



HYBERNATION OF INSECTS. 


529 i 


jcctiire that the same result would follow if tlie fluids fdling the eggs 
of insects were collected separately, and then exposed to severe cold. 

Spring is, of course, the period when insects shake off the four or five 
months’ sleep which has sweetly banished winter from their calendar, quit 
their dormitories, and again enter the active scenes of life. It is iin- 
jjossible to deny that the increased temperature of this season is the im- 
mediate cause of their reappearance ; for they leave their retreats much 
earlier in forward than in backward springs. Thus in the early spring of 
1805 (to me a memorable one, since in it I began my entomological career, 
and had anxiously watched its first approaches in order to study practi- 
cally the science of which I had gained some theoretical knowledge in the 
winter) insects were generally oi>t by the middle of March ; and before 
the 30th, I find, on referring to my entomological journal, that I had taken 
anvl investigated (1 scarcely need add, not alwa}s with a correct result) 
fifty-eight coleopterous species; while in the untoward spring of 1810 
I did not observe even a bee abroad until the 20th of April ; and the first 
butterfly that I saw did not appear until the 2flth. 

There are, however, circumstances connected with this reappearance, 
which seem to prove tliat something more than the mere sensation of 
warmth is concerned in causing it. 1 shall not insist upon the remarkable 
fact which Spallanzani lias noticed, that insects reappear in spring at a 
temperature considerably lower than that at which they retired in autumn ; 
hecaiise it may be plausibly tnongh explained liy reference to their in- 
creased irritaliility in spring, the result of so lung an ahstincnce from food, 
and their consetiuent augmented sensibility to the stimulus of heat. J3ut 
if the mere perception of warmth were the sole cause ol insects ceasing to 
li\bcrnale, tlien we might iairly infer, that species of apparently similar 
f»iganisation, and placed in similar circumstances, w ould leave their winter 
'.jiiartcrs at the same time. This, however, is far from being the case. 
Ucaumur observed that the larvae of Md'tUca ipiitted their nest a lull 
liioiith sooner than those of Purthesia Chiysorrhca.^ The reason is obvious, 
but cannot be referred to mere sensation. The former live on grass and 
(Ml the leaves of plantain, which they can meet w ith at the heginniiig of 
March — llie periuil of their appearance; the latter eat only the leaves of 
trees which expand a month later. It might, indeed, be still contended, 
^iiat this fact is susceptible of explanation by supposing that the organisa- 
tion of these two species of larva, though apjmreiitly similar, is yet in faet 
dilferent, that of the one being constituted so as to be acted upon by a less 
degree of beat lliau that of the other ; and this solution would be satis- 
factory if the lor|)idity of these larvie were uninterrupted up to the very 
period at which they quit their nest. But facts do not warrant any such 
supposition. You have seen that the temp.erature of a mild day, even in 
winter, awakens many insects from their torpiility, though without in- 
glueing them to leave their li>hcrnacula ; ami it is therefore liighly impro- 
hahle that the larvm of P. Chrifsorrhai should not olteii have their torpid 
state relaxed during the moiiiil of INIarch, w lien we have almost eoiistautly 
occasional bright days ele\aling t!ie iliermomcter to above 30°. Yet as 
they still do not, like the larva* of Clnxia, leave their nest, it setiU'. 


• Keaum. ii. 170. 
M 
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obvious that something more than the sensation of heat is the regulator of 
the movements of each. Not, however, to detain you here unnecessarily, 
I shall not enlarge on this point, hut shall pass on, in concluding this letter, 
to advert to the causes which have been assigned for the hybernation and 
forpiility of animals, and to state my own ideas on the subject, which will 
equally apply to the termination of this condition in spring. 

The authors who have treated on these phenomena have generally ' re- 
ferred them to the operation of cold upon the animals in which they are 
witnessed, but acting in a diderent manner. Some conceive that cold, eoni- 
hineil with a degree of fatness arising from abundance of food in autumn, 
proiiuccs in them an agreeable sensation of drowsiness, such as wc know, 
from tlic experience of Sir Jose])h Banks and Dr. Solandcr in Terra (iel 
Fuego, as well as from other facts, is felt by man when ex[)osed to a very 
low temperature ; yielding to which, torpiility ensues. Others adniittiiv; 
that cold is the cause of torpidity, maintain that the sensations which 
precede it are of a painful nature ; and that the retreats in which hyhi r- 
nating animals pass the winter are selected in conseijuence of their endea- 
vours to escapci from the disagreeable influence of cold. 

I have before luul occasion to remark the inconchisivencss of many of* 
the pliysiological speculations of very eminent philosophers, arising from 
ilielr ignorance of Fiitomology, which observation lorcihly applies in the 
present instance. Tiie reasoners upon torpidity have almost all confined, 
their view' to the hyliernating quadrujicds, as the marmot, dormouse, c*^’c, 
and have thus lo^t sight of the far more extensive series (»f facts sup|)lic(i 
hv hyheriiating insects, which uouM often at once have* set aside their 
most confidcntly-as.M'rted hypotheses. If thosi? who adopt the former of 
the ojnnions above alludeil to had been aware that miin(‘rous insects ri'lirc 
to their hyhernacula (as has been before observed) on some of tlu; finc-t 
days at the close of autumn, they couKl never havi* contended that tlr 
movement, in which insects display extraordinary activity, is canned hv flv.' 
■igrecahle A//'o/e.v///r.v.v conse(|iient on severe cold ; and the very same fa t 
U ecjually eom'hiNivt! against tlu; tlieory tliat it is to (‘scape the pain ari.-ia:; 
:Voin a low temperature that insects bury them.s(‘lvcs i!i their winter 
quarters. 

In fact, the t:rcat source of the confused and iuisati''fai’for\ reasDiiin; 
which ha*» obtained on this subject is, that no autfujr, as far as inv kiiow- 
leiige extends, has kept steadily in view, or indeed has di^rinctly perreivc.I, 
the difl'ereuce between torpidity ami hyhernarion ; or, in other w'on!^. 
betw’cen the slate in w hich animals pass tlie w inter, aiul their m Ivrtiun oi a 
Aitufilion in which they may becoim; subject to that state. 

That the torpidity of insects, as well as of other hyheruatinii animals, is, 
with U-, eansed by cold, is umpiesliouahle. Ibnvever early the period at 
which a beetle, for example, takes up its winter (juarters, it does not stilicr 
that ccs.-iation of the powers of aclive life wbicli we nmlerstaiid by tor- 
pidity, until a certain di/gree of cold lias been e\[)(Tieneed ; tlu; degree ofits 
torpidity varies with the variations of temperature ; and there can l)e no 
doubt that, if it were ke[)t during winter from the influence of cold, it 

* Here must f>e exceptod m\' lanunlcd fricml the latt; Dr. Koevc of Ni)r\vi(ii. 
ivho, in his A's.sur/ on thr 'rorintlHij of Animah^ has conn* to iic.irly flic 

s.irne conclusion as i.s ad(»|)t(*d in this /eftcr; hiil, by to wake a 

between torjiidity and hybernation, he has not done justice to his own ideas. 
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would not become torpid at all — at least this has proved the fact with 
marmots and dormice thus treated ; and the Aphis of the rose (A. lloscv), 
whicli becomes torpid in winter in the open air \ retains its activity, and 
gives birth to a numerous progeny, uj)on rose trees preserved in green- 
houses and warm apartments. 

But can we, in the same way, regard mere cold as the cause of the hyher- 
iiaikm of insects ? Is it wholly owing to this agent, as most writers seem 
to think — to feelings either of a pleasurable or painful nature produced 
by it — that, prwkmsly to becoming torpid, they select or fabricate commo- 
dious retreats precisely adajited to the constitution and wants of different 
sjiccics, in which they quietly w’ait the accession of torpidity and pass the 
winter? In mv opinion, certainly not. 

Ill the first place, if sensations proceeding from cold lead insects to select 
retreats for hybernatiiig, how comes it that, as above shown, a large pro- 
portion of them (mter these retreats before any .severe cold has been felt, 
and on da\s considerably warmer than many that preceded them ? If this 
supposition have any meaning, it must imply that insects are so constituted 
that, when a certain degree of cold has been felt by them, the sensations 
which this feeling excites impel them to seek ont hybernacula. Now the 
diermoinetcr in the .shade on the l lth of October, IBJG, when 1 observed 
vast nuniiicrs thus employed, was at : — this, then, on the theory in ques- 
tion, is a tcinjieraturc sufTiciently low to induce the requisite sen.sation.s. 
But it .-.o happt ns, as 1 learn from my inetcorologic:d journal (which re- 
gisters the greatest and lea.st daily temperature as indicated by a Six’s ther- 
mometer), that on the 31st of August, 1816, the greatest heat was not 
more than or six degrei'.s lower than on the 14th of October: yet it 
wij^ six weeks later that insects retired for the winter! 

Ihit it m.iy be ol)j('cted, that it is pcrlnqis not so much the precise de- 
gree of cold prevailing on the day w'hcn insects select their hybernacula, 
iiiat regulates their movements, as the lower degree which may have ob- 
tained for a few' nights previousl}', and which mi;y*act upon their delicate 
mganisation so as to inllucncc their future proceedings.'^ Fact.s, however, 
cii; ai:,ain ii\ direct opposition to the explanation ; for I find tliat, for a 
Acek [)rv\ lou.^ly to ilie lllb of October, 1816, the thermometer was never 
lower at ni^i.t tban 18^, while in the first week in August it was twice as 
;ow as Uf', and never higher than 

As a la.-,t resourci’, the advocates of the doctrine I am opposing may 
urge, that [lossilily insects may even have their scnsalious affected by the 

^ Kybor, in Gcrniar'.s JLitj. <Icr Ent. ii. 3. 

® SiiH-e the publication <>!' the hrst vdititei of this volume, I have ha-^ an oppor- 
tunity (f making sqnic obscrv’ation.s which strongly corroborate the above reason in .r. 
Tlie month of October in the year ltS17 set in extremely cold. From the lirst to tlie 
t**th, piercing north and north -west W'iiids Ideiv ; the thermometer at Hull, tliough tlio, 
/uu .slnme brightly in the day-tiiiic, was never higher than from to iUl-, 
nor at night than ,W; in fact'oii the Is! and ud it sank a.s loiv as 31°, ami (. i 
the LM to and on tho.se days, at eight in the morning, the grass was coverc 1 
with a white hoar frost ; in short, to every ones feelings the Aveather indicated De- 
cember rather than October. Here, dicn, was every condition fultilled that tin*, 
theory I am opposing cai; require; consequently, according to that theory, sucii a 
statcof the atinosjdiere slioul<l have driven every hybeniating insect to its wintir 
quartens. Ihit so tar was this from iving the ca.se, that on the 5th, when I maeje 
excursion purposely to ascertain the hicf, I found all the insects still abn .id wliicii 1 
had met with six ivceks before in .similar situations. 
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cold some days before it conies on, in the same way as we know that 
spiders and some other animals arc inlUicnced by changes of weather pre- 
viously to their actual occurrence. But once more I refer to my meteoro- 
logical journal ; and I find that the average lowest height of the thermo- 
meter, in the week comprising the latter eiitl of October and beginning of 
November, ISIG, was 431° ; while in the week comprising the same days 
of the month of the end of August and beginning of September it was onlv 
44.^0 — a iliticrence surely too inconsiderable to build a theory upon. 

I have entered into this tedious detail, because it is of importance to 
the spirit of true philosojihising to show what little agreement there often 
is between facts and many of the hypotheses w'hich authors of the present 
day are, from their determination to explain everything, led to promulgate. 
But in truth there was no absolute iiCtul for inijiosing this fatigue upon 
your attention ; for the single notorious consideration that in this clini.ite, 
as well as in more southern ones, we not unfrequeritly have sliarj) niglit- 
frosts in summer, and colder weather at that season than in the latter eiiil 
of autumn and beginning of winter, and yet that insects do hyhernate at 
the latter period, liut do at tlio former, is an ample refutation of the 
notion that mere cold is the cause of the phenomenon. If, indeed, the 
hyberuacula of insects were simply the underside of any ilead leaf, clod, 
or stone that chanced to be in the neighbourhood of their abode, it might 
still he contended, that such situations were alte<'n/,s resorted to hv theiu 
oil the occurrence of a certain degree of cold, hut that they remained in 
them only when its continuance had induced torpidity ; and it seems to 
have been in this view that most reasoiiers on this subject have regarded 
the hybernation of the larger animals, to which they have exclusively di- 
rected tlieir attention. But Iia<l they been accjuaiiited (as surely t!ic 
investigators of sucli a (jucstioii ought to have been) with the economy of 
the class of insects, in which not merely a few' speeies as among ijuadn:- 
peds, hut one half or three fourths of the whole, in our climates, by In riiate, 
they would liave known that their hyhernacula are in general t(»ta!ly dis- 
tinct from their ordinary retreats in casual c«>l(l weather ; and lliiit uum\ of 
them even fabricate lialiitatioiis re*jiiiring consitlerahle time and labour, ex- 
pressly for the j)iirposc of their winter residence — which last fact in p.ir- 
ticuiar, on their theory, e.dmits of no satisfactory explanation. We may 
say, and truly , that the sensation of fatigue eauses man to lie down and 
.slee() ; hut we should laugh at any one who contended that this sensalioa 
forced him fu st to make a hnir-post hedstea ! to rejiose u] on. 

In the second place, if we grant for a moment that it is cold wliic.’i 
drives insects to their hyhernacuia, there are other piiciiomena attending 
the state of hy heniation, which, on this supposition, are inexplicahle. li 
cohl led insects to enter their winter cpiarters. then they ongiit to 
he led by the cessation of cold to cjnit them. Ihit, as has been before 
observed, we have often days in winter milder than at the period of liyhci- 
nating, and in which insects are so roused from their lorjiitlity as to rmi 
about nimbly when molested in their retreats; yet, though their irritabilitv 
iiiusr have been increased by a two or three months’ inactivity ami ahsli- 
nence, tliey do not leave them, but ipiietly remain until a fresh acee'-sioii o[ 
cold again iiwlntcs inscpsihilily. 

In short, to refer the hybernation of insects to the mere direct inllnciu e 
of cold, is to .upposeoiie of the most important acts of their existence 
given up to the hiiad guidance of feelings which in the variable clmKitcs oi 
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Europe would be leading them into perpetual and fatal errors — which in 
spring would be inducing them to quit their ordinary occupations, and 
prepare retreats and habitations for winter, to be quitted again as soon as 
a few fine days had dispelled the frosty' feel of a May week ; and in a mild 
winter’s day, when the thermometer, as is often the case, rises to 50° or 
.55°, would lure them to an exposure that must destroy them. It is not, 
we may rest assured, to such a deceptions guide that the Creator has 
intrusted the safety of so important a part of his creatures : their destinies 
are regulated by feelings far less liable to err. 

Wh at, you will ask, is this regulator? I answ'er, Insihict — that faculty 
to w hich so many other of the equally surprising actions of insects are to 
be referred ; and which alone can adequately account for the phenomena 
to he explained. Why, indeed, should we think it necessary to go further? 
We are content to refer to instinct the retirement of insects into the earth 
previously to becoming pupa?, and the cocoons which they then fabricate ; 
and why should Ave not attribute to the same energy their retreat into 
appropriate hyhernacula, and the construction by many species of habita- 
tions expressly destined for their winter residence ? The cases are exactly 
analogous ; and the insect knows no more that its liybernacnlnm is to 
protect it from too severe a degree of cold during winter than docs the 
full-fed ctiterpillar when it enters the earth that it shall emerge a beau- 
teous moth.^ 

I am, cS:c. 

1 The reasoning in the preceding pages, as to cold not being the sole and direct 
cause of hybernation in insects, is strongly confirnuMl by the ficts observed with re- 
gard to the hybernation of snails by M. (Taspard, who found tliat Jio could not bring 
Oh this state, if existence out of its pn>per se.-ison by submitting them to artificial 
cold nearly to the freezing point, Avhiio he ascertained that at the propor pi rhd they 
,>r-‘pare fur h /bernating ;»t very <lifieient degrees of temperature, varying from 37^ 
to 77° Fahr. Jouni, i. ‘d’>. ). If it be said that some eliange in the s'cojsa- 

of insects, either from an intern.al or external lause, must probably exist, in 
< rdor to load them to adopt a state so diilerent from tliat of their usual habits as 
hybeniation, this is readily admitted ; hut Avhat is contende<i in the preceding letter 
s, that these causes are not simply cold, and that we are as yet ignorant of their 
nature. Dr. .Jenner has argued (iVoV. 7'nnis. IS’J.'l) that it is not cold, but the tumid 
>tato of the tfstc’s and nenria in swallow.^, and vither migratory bii\D, whicli is the 
'■'roximatc cause of tlieir leaving us at the approacli of winter; and some analogous, 
though dirferent, internal change may have a share in causing insects to exercise 
tlieir hyhernaling iirslinct; but this change remains to be ascertaineil. Mr. New- 
port’s idea that it is cau.sed by an accumulation of fat pressing upon thetrache;e. and 
! bus inducing a plethoric, condition of body, and consequent inclination to sleep, 
might explain Avliy insects become torpid .after entering their winter quarters; but 
not distinguishing", as it appears to me. the two very di.^tinct actions of seeking out 
for and preparing hvbernacula, and becoming torpid after entering them, it leaves, 
as the theories of other ])hysiologist.s liave done, the former, which is so cs.sential .a 
peculiarity of hybernation,* whuily unexplained; just as Dr. .Knnor’s hypotb.es’s. 
Xhough it inav cxpl.ain why swallows shonUl be uneasy and desirous of changing 
their abode, throws no light on that mysterious faculty by which they are dir'\te<l, 
with unerring certainty, througli the. trackless air to the very spots, ]*erhaps a thou- 
saiul miles distant, that suit their r 'w corporeal sensations. An accumulation of 
fat, siqiposing it to exist, may imtuce droAvsiness and torpor, Avhether in cold 
climates like ours, in winter, or in tropical regio ns, where insects, as well as lizards, 
and even crocodilc.s, &c., retire under ground, tutd sleep during the excc.<sivc heat • 
but there is obviously no natural connection between this plethoric state ami the ac 
ff seeking out and preparing and retiring to a suitable dormitory. If lat and 
plethora are sufficient to induce tbi^^ propensity, Avhy do not these conditions, which 

" Mil 3“ 
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arc constantly taking place in many European carnivorous perfect insects in summer, 
wlien their food is abundant, lead them then, in Eurojic as in tropi<'al countries, to 
seek out or prepare a suitable retreat? Yet, however full fed insects in temperate 
climes may be in summer, we know that thc}* do not retire to become torpid at that 
period. All, therefore, that the present state of our knowledge seems to entitle us to 
say, i.s, as expressed in the close of the above letter, WTitten thirty years ago, tha* 
the act of hybernation is dependent on the instinct of the insect, and that though 
this instinct may he, and probably is, excited b}’ some bodily sensation, we as yet 
know no more of the precise nature of thi.s than of that of a thousainl other sens;:- 
tiiuis which may give rise to the endless instincts of dillereiit kinds observed in the 
insect tribes. 
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LETTER XXVII. 

ON THE INSTINCT OF INSECTS. 

• 

The greater part of those surpri-sing facts connected with the manners 
and economy of insects, of which tlie relation has occupied the preceding 
letters, is to he referred, I have told you, to their instinct, liut wliat^ you 
will ask, this instinct? — of what nature is this faculty which produces 
effects so extraordinary ? 

To tliis query I do not pretend to give any satisfactory answer. As I 
am quite of Bonnet’s opinion, that philosophers will in vain torment them- 
selves to define instinct, until they have spent some time in the head of an 
animal without actually hehig that animal — a species of metempsychosis 
through which 1 have never passed — I shall not attempt to explain what 
this mysterious energy u. It will not, however, I imagine, be very difficult 
to show what it is not ; and some observations with this view, followed by 
an enumeration of peculiarities which distinguish the instincts of insects 
fr im those of other tribes of animals, and a short inquiry whether their 
a( tions are guided solely by instinct, will form the substance of this letter. 

I. It is quite sii[)erflnons at this day to controvert the explanations of 
ii'stinct advanced by some of the philosophers of the old school, such as 
that of Cud worth, who referred this faculty to a certain plastic nature ; or 
that of Dcs Cartes, who contended that animals are mere machines. Nor, 
I fancy, would you thank me for entering into an elaborate refutation of 
the doctrine of Mylius, that many of the actions deemed instinctive arc 
tile eTect of painful corporeal fccliiig.-i ; tlie cocoon of a caterpillar, for 
aistancc, being the result of a fit of the colic, produced by a superabun- 
dance of the gum which fills its silk-bags, and which exuding is twisted 
round it by its uneasy contortions into a regular ball. Still less need I advert 
to the notable discovery of some pupils of Professor Winckler, that the 
brain, alias the soul, of a bee or spider is impressed at the birth of the 
insect with certain geometrical figures, according to which models its works 
are constructed — a position which those gentlemen demonstrate very satis- 
factorily by a memorable experiment in which they themselves were able 
<to hear triangles. 

It is as unnecessary to waste any words in refutation of the nonsense 
(for it deserves no better name) of Buft()n, who refers the instinct ol 
societies of insects to the circum»taiicc of a great number of individuals 
being brought into existence at the same time, all acting with equal force, 
and obli<^ed by the similarity of their internal and external structure, an*’ 
the conformity of their movements, to perform each the same actions, in 
the same place, in the most convenient mode for themselves, and least 
inconvenient for their companions ; whence results a regular, well-pro- 

M M 4 
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portioneil, and symmetrical structure : and he gravely tells us that the 
boasted hexagonal cells of bees are produced by the reciprocal pressure of 
the cylindrical bodies of these insects against each other !! ^ 

Nor is it requisite to advert at length to the explanations of instinctive 
actions more recciuly given by Stellens, a German author (one of the 
transcendentalists, I conclude, from the incompreiiensihility of his book to 
my ordinary intellect), who says that the products of the vaunted instinct 
of insects are nothing but “ shootings out of inorganic animal masses” 
(nnvrgijir/ie aiisc/iiissc) '^ ; and by Lamarck ^ who attributes them to certain 
inherent inclinations arising from habits impressed upon the organs of the 
animals conccrnctl in producing them, by the constant efflux towards these 
organs of the nervt)us fluid, which, during a series of ages, lias been dis- 
placed in their endeavours to perform certain actions which their neces- 
sities have given hirtii to. The mere statement of a hypothesis of which 
the enunciation is nearly unintelligible, and built upon the assumption 
the presence of an unseen fluid, and of the existence of the animal some 
millions of years, is quite siiflicient, and would even be iimieeessary if it 
were not of such late origin. Neither shall I detain you with ans form:'.! 
consideration of the hypothesis advanced by Addison and some other authors, 
that instinct is an immediate and constant imjnilse of the Deity ; which, to 
omit other obvious olijections, is suirieiently related bv the fact, that ar.i- 
mals in their instincts are sometimes at fault, ami commit mistakes, whiili 
on the above supposition could not in any case happen. 

The only doctrine on the subject of instinct recpiiring any thing like a 
formal refutation is that which, contending for the identity of this facult\ 
w ith reason in man, maintains that all the actions of animals, however com- 
plicated, are, like those of the human race, the result of obsi rvaiion, inven- 
tion, and experience. This lheor\ , maintained by the sce|>tic>, Pythagoras. 
Plato, and some other ancient phdosophers, and in modern times by IFel- 
vetius, Condillac, and tSmellie, has been by none mure ingeniously siqiported 
than by Dr. Darwin, who, in the chapter treating on in.^tinct, in the first 
volume of his Zovnomm^ has hrouglit forward a collection of facts wliicli give 
it a great air of [ilaiisibility. This plaii.^ibility, however, is mereiy siiperfi. .al ; 
and the result of a rigorous examination by any competent judge is. that 
the greater part of Dr. Darwin’s facts lu’ar more strongly in favour ot the 
dissimilarity of instinct and reaMin than of their identity: and that lho.si‘ 
t'ew' which seem to snpfiort the latter position are built upon tiie relatiorh 
of {ler.soiis ignorant of natural history, who have confused together dis- 
tinct species of animals. I'hus, because some anonynxms informant toM 
him that Iiive-bees when tran.sp'orted to llarbadoes, where there is no 
winter, ceased to lay up a store of honey. Dr. Darwin infers that all the ope- 
rations of these insects are guided by reason and the adaptation ol mcons 
to an end~-*-a very just ii:ferciiee, if the stateineiU fr<;m w hich it is ilrawa 

* Hist. Nut. lalit. v. 277. 

2 Beitri'ujr. zur iurirnt Natuuft s^ h'uhtt di r T'rdv^ ISOl, p. 2V'8. 

S Iti ins ZooUKiiiiut\, Pari'^, (ii. '127.) — a work wle.oli 

zoologist will, I think, hiin with mo in n-i^retting .slionhl hcdovottMl to met t|>liy>!f;il 
di.squisitions built on the ino.st gnUiitoiis a.s.snmptioiiH, iiiston'l (»f coinprisiag tioit 
luiiiinoiis gcooral.Sition at favts relative (o the animal world which is .so great -i 
desideratum, auci for pcrforniitig which satisfactorily 1111.-3 einiucnt naturalist is 
well qualiiied. 
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were accurate ; but that it is not so is known to every naturalist acquainted 
with the fact that many different species of bees store up honey in the 
hottest climates ; and that there is no authentic instance on record of the 
hive-bees altering, in any age or climate, their peculiar operations, whicli 
are now in the coldest and in the hottest regions j)recisely wliat tliey were 
in Greece in the time of Aristotle, and in Italy in the days of Virgil. In- 
deed the single fact, depending on the assertions of such accurate observers 
as Reaumur and Swammerdam, tliat a bee as soon after it is disclosed from 
the pupa as its body is dried and its wings expanded, and before it is pos- 
sible that it should have received any instruction, betakes itself to the 
collecting of honey or the fabrication of a cell, which o[)eration it performs 
as adroitly as the most hoary inhabitant of the hive, is alone sufficient to 
set aside all the hearsay statements of Dr. Darwin, and should have led 
him, as it must every logical reasoner, to the conclusion, that tliese and 
similar actions of animals cannot be referred to any reasoning process, nor 
be deemed the result of observation and experience. It is true, it does not 
follow that animals, besides instinct, have not, in a degree, the faculty of 
reason also; and as I shall in tlie sequel endeavour to show, many of the 
actions of insects can be adequately explained on no other supposition. 
But to deny, as Dr. Darwin does, that the art with which the caterpillar 
weaves its cocoon, or the unerring care with which the moth places her 
eggs uj)on food that she herself can never use, are the effects of instinct, 
is as un[)hilosophical and contrary to fact as to insist that the eagernes.s 
with which, though it has never tasted milk, tlie infant seeks for its mother’s 
breast, is the effect of reason. 

Instinct, then, is 7io/ the result of a plastic nature; of a system of ma- 
ciiinery; oiMiscased bodily action ; of models impressed on the brain ; nor 
(d* organic slioutings-ont : — it is not the effect of the habitual determination 
lor ages of ihe nervous fluid to certain organs; nor is it either the impulse 
of the Deity, or reason. Without pretending to give a logical definition of 
u, which, while we are ignorant of ihc essence of reason, is impossible, we 
may call the instincts of animals those unknown faculties implanted in their 
coustitut'on by tlie (d'eator, by which, independent of instruction, obser- 
vation, or experience, and without a knowleilge of the cud in view, they 
are impelled to the iKTformanee of certain actions tending to the well-being 
of the individual and the preservation of the species : and with this de- 
scription, which is, in fact, merely a confession of ignorance, we must, in 
the present state of nictapliy sical science, content ourselves. 

I here say nothing of tliat supposed connection of the instinct of animals 
with their scfts^i^/ons, whicli has been introduced into many definitinns of 
this mysterious power, for two reasons. In the first place, this tlefinition 
merely sets tlie world u[)()n the tortoise; for what do we know more than 
before about the nature of iii.stinct, when w^e have called it, with Brown, a 
^predisposition to certain actions when certain sensations exist, or with 
Tucker have ascribed it to the operation of the senses, or to that inurnal 
feeling called apjietite ? But, secondly, this connection of instinct w ith 
boilily sensation, though probable enough in some instances, is by no means 
generally evident. We may explain in this way the instincts connected 
'vith hunger and the sexual passion, and some other particular facts, as tl\ 
laying of the eggs of the flesh-tiy in the flowers of Stapelia hirsufa, instead 
of in carrion, tireir proper nidus, and of those of the common house-fly in 
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snuffs instead of dung; for in these instances the smell seems so clearly 
the guide, that it even leads into error. But what connection between 
sensation and instinct do we see in the conduct of the working-bees, which 
fabricate some of the cells in a comb larger than others, expressly to con- 
tain the eggs and future grubs of drones, though these eggs are not laid by 
themselves, and are still in the ovaries of the queen? So we may plausibly 
enough conjecture that the fury with which, in ordinary circumstances, at 
a certain period of the year, the working-bees are inspired towards the 
drones, is the effect of some disagreeable smell or emanation proceeding 
from them at that particular time : Init how can we explain, on similar 
grounds, the fact that in a hive deprived of a queen, no massacre of the 
drones takes place ? Lastly% to omit here a hundred other instances, as 
many of them will be subsequently adverted to, if we may with some show 
of reason suppose that it is the sensation of heat which causes bees to 
swarm, yet what possible conception can we form of its being bodily 
sensations that lead bees to send out scouts in search of a hive suitable for 
the new colony several days before swarming? 

After these observations on the nature of instinct generally, I pass on to 
contrast in several particulars the instincts of insects with those of other 
animals ; and thus to bring together some remarkable instances of the 
iormer which have not hitherto been Jaid before you. at well as to deduce 
from sonic of those already related inferences to which it ilid not fall in 
with my design before to direct your attention. This contrast may be 
conveniently made under the three heads of the cx(piisitencss of their in- 
stincts, their number, and their extraordinary development. 

The instincts of by far the majority of the superior animals arc of a 
very simple kind, only directing them to select suital)Ie food ; to pro- 
pagate their species ; to defend themselves and their young from harm ; 
to express their sensations by various vocal moilulations ; and to a few 
other actions which need not be particularised. Others of the larger 
animals, in adilition to these simpler instinctive propensities, arc gifted 
with more extensive powers : storing up food for their winter consump- 
tion, and building nests or habitations for their young, which they carefully 
feed and tend. 

All these instincts are common to insects, a great {proportion of which 
are in like maimer confined to these. But a very consiclerable number of 
this class are endowed with instincts of an rxqnhitniess to which the higher 
animals can lay no claim. What bird or fish, for exanqple, catches its 
prey by means of nets as artfully woven and as admirably adajpted to their 
piirjposes as any that ever fisherman or fowler fabricated ? Yet such nets 
are constructed by the race of spiilers. Wbat beast of prey thinks of 
digging a pitfall in the track of the animals which serve it for I’ood, and a 
the bottom of which it conceals itself, patiently wailing until some unhappy 
victim is precipitated down the sides of its cavern ? Yet this is done by 
the ant-lion and another insect. Or, to omit the endless instances fur- 
nished by was[)s, ants, tlie Termites, &c., what animals can be adduced 
w'hich, like the hivc-hee, associating in societies, hnild regular cities lom- 
posed of cells formed with geometrical precision, divided into dwellings 

* Dr. Zinken genannt Sommer says, that if in August and So{>toinbor a ■^luilf-box 
be left open, it wall bo soon to be frequented by the eomnion house-lly domes- 

tira), the eggs of whifli will be found to have been deposited amongst the suulf. 
Germar, der Ent. f. ii. 16‘J. 
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adapted in capacity to different orders of the society, and storehouses for 
containing a supply of provision ? Even the erections of the beaver, and 
the pensile dwelling of the tailor-bird, must be referred to a less elaborate 
instinct than that which guides the procedures of these little insects, the 
complexness and yet perfection of whose operations, w'hen contrasted with 
the insignificance' of the architect, have at all times caused the reflecting 
observer to be lost in astonishment. 

It is, however, in the deviations of the instincts of insects, and their 
accommodation to drcumslancesy that the exquisiteness of these faculties 
is most decidedly manifested. The instincts of the larger animals seem 
capable of but slight modification. They are cither exercised in their 
full extent or not all. A bird when its nest is pulled out of a bush, 
though it should be laid uninjured close by, never attempts to replace it 
in its situation ; it contents itself with building another. But insects in 
similar contingencies often exliibit the most ingenious resources, their 
instincts surprisingly accommodating themselves to the new circumstances 
in which they are placed, in a manner more wonderful and incompre- 
hensible than the existence of the faculties themselves. Take a honey- 
comb, for instance. If cvcrij comb that bees fabricate were always made 
precisely alike — with the same general form, placed in the same position, 
the cells all exactly similar, or where varying with the variations always 
alike — - this structure would perhaps in reality be not more astonishing 
than many of a much simpler conformation. But when w’e know that in 
nine instances out of ten the combs in a bee-hive are thus similar in their 
properties, and yet that the tenth one shall be found of a form altogether 
|)eculiar ; placed in a different position ; with cells of a different shape — 
and all these variations evidently adapted to some new circumstances not 
j)resent when the other nine were constructcil, — we are constrained to 
admit that nothing in the instinct of other animals can be adduced exhibit- 
ing similar cxquisitcncss ; just as wc must confess an ordinary loom, how- 
ever ingeniously contriveil, far excelled by one capable of repairing its 
defects w hen out of order. 

The examples of this variation and accommodation to circumstances 
among insects arc very numerous ; and as presenting many interesting 
facts in their history not 1 cfore related, I shall not fear wearying you with 
a pretty copious detail of them, beginning with the more simple. 

It is the instinct of Geotropes vernalis to roll up pellets of dung, in each 
of which it ilcposits one of its eggs; ami in places wdiere it meets with 
cow or horse dung only, it is constantly under the necessity of having 
recourse to this process. But in districts where sheep are kept, this beetle 
wisely saves its labour, ami ingeniously avails itself of the pellet-shaped 
halls ready made to its hands which the excrement of these animals sup- 
plies.^ 

A caterpillar described by Bonnet, which from being confined in a box 
was unable to obtain a su[)plyoftbe bark w ith which its ordinary instinct 
directs it to make its cocoon, substituted pieces of paper that were given 
to it, ri(?d them together w ith silk, and constructed a very passable cocoon 
with them. In another instance the same naturalist having opened several 
cocoons of a moth {Cueul/ia Verbasci), which are composed of a mixture 
of grains of earth ami silk, just after being finished, the larvm did not 
repair the injury in the>ame m inner. Some employed both earth and silk; 

1 i^tunn, Deutschlatids Tauua, i. 27. 
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others contented themselves with spinning a silken veil before the open- 
ing.^* 

The larva of the cabbage-butterfly (Po?itia Brassicce)^ when about to 
assume the pupa state, commonly fixes itself to the under side of the cop- 
ing of a wall or some similar projection ; but the ends of the slender 
thread which serves for its girth would not adhere firmly to stone or brick, 
or even wood. In such situations, therefore, it previously covers a space 
of about an inch long and half an inch broad with a web of silk, and to 
this extensive base its girth can be securely fastened. That this proceed- 
ing, however, is not the result of a blind unaccommodating instinct seems 
proved by a fact which has come under my own observation. Having fed 
some of these larvae in a box covered by a piece of muslin, they attached 
themselves to this covering ; but as its texture afforded a firm hold to 
their girth, they span no preparatory web. 

Bomhua - Muscorum^ and some other species of humble-bees, cover their 
nests with a roof of moss. M. P. ITubcr having placed a nest of the 
former under a bell-glass, he stuffed the interstices between its bottom and 
tlie irregular surface on which it rested with a linen cloth. This cloth, 
the bees, finding then)sclves in a situation where no moss was to be had, 
tore thread from thread, carded it with their feet into a felted mass, and 
applied it to the same purpose as moss, for which it was nearly as well 
adapted. Some other liumble-hces tore the cover of a book with which 
he had closed the top of the box that contained them, and made use of 
the detached morsels in covering their ncst.^ 

The larva Omm which feeds in the interior of trees, pre- 

viously to fabricating a cofoon and assuming the pupa state, forms for the 
egress of the future moth a cylindrical orifice, except when it finds a suit- 
able hole ready maile. When the moth is about to a})pear, the chrysalis 
with its anterior end forces an opening in the cocoon. If the orifice in 
the tree has been formed by itself, in wdiich case it exactly fits its body, 
it vnth'cly quits tlic cocoon, and pushes itself half way out of the hole, 
where it remains secure from fulling until the moth is disclosed. But if 
the orifice, having been atlopted, be larger than it ought to have been, and 
thus not capable of supporting the pujni in this position, the jn’oViileut 
insect pushes itself only half wau out of the cocoon, which thus serves for 
the support which in the former case the wood itself aff<>r(li(I.‘^ 

The variations in the procedures of the larva of a little moth described 
by Keaurnur, whose habitation has been before noticed — one of those 
which constantly reside in a sub-cylindrical case — arc still more remarkable. 
This little caterpillar feetls upon the elm, the leaves of which serve it at 
once for food and clothing. It cats the parenchyma or inner pulp, bur- 
rowing between the upper and under membrinics ; of portions of which 
cut out, and properly sewed together, it forms its case. Its usual plan is 
to insinuate itself between the epidermal membranes of the leaf, close to 
one of the edges. Parallel w itb this it excavates a cavity of suitable form 
and dimensions, gnawing the pulp even out of ev^ ry projection of the 
serratures, but carefully avoiding to separate the membranes at the very 
edge, w hich with a w ise saving of labour it intends should form one of the 


J (FMvres, ii. ‘238. See .above, p. 211. 
* Linn, Trans, vi. 254. 


2 Apis, • *. 0 . 2. K. 

♦ I.yonet, Traitc AmtorniqvCi &c. IG. 



INSTINCT OF INSFXTS. 


541 


seams of its coat; and as the little miner is not embarrassed with the 
removal of the excavated materials,, which it swallows as it proceeds, a 
cavity snfliciently large is but the work of a few hours. It then lines it 
with silk, at the same time [)iishing it into a more cylindrical shape ; and 
lastly, cutting it off at the two ends and inner side, it sews up the latter 
with such nicety that the suture is scarcely discoverable ; and is now pro- 
vided with a case or coat exactly fitting its body, open at the two ends, 
by one of which it feeds, and by the other discharges its excrement, having 
on one side a nicely joined seam, and the other — that which is commonly 
applied to its back — composed of the natural marginal junction of the 
membranes of the leaf. 

Such are the ordinary operations of this insect, which — when it is 
considered tliat the case is rathei* fusiform than cylindrical ; that the end 
through which it cats is circular, and the other curiously three-cornered 
like a cocked hat ; and that consequently its cloth requires to he very 
irregularly and artfully cut to be accommodated to such a figure, — it must 
be admitted, are the result of an instinct of no very simple kind. Compli- 
cated, however, as these inanccuvres seem, our ingenious workman is not 
confined to ihcm. By way of putting its resources to the test, Reaumur 
cut off the serrated edge from the nearly finished coat of one of them, and 
exposed the little occupant to the day. lie expected that it would have 
quitted its mutilated garment and commenced another; and so it certainly 
would, had it been guided by an invariable instinct. But he calculated 
erroneously. Like one of its brother tailors of the biped race, it knew 
how', “ to cut its coat according to its cloth,” and immediately setting 
about repairing the injury* sewed up the rent.# Nor was this all. The 
scissors having cut off one of the projections intended to enter into tlic 
construction of tlie triangular end of its case, it entirely changed the 
ori'fmal plan, and made that end the head w hich had been first designed 
for llie tail. 

On another occasion Reaumur observed one of these larvte to cut out 
its coat from the very centre of a leaf, where it is obvious a series of ope- 
rations wholly different mu^t be adopted, the two membranes composing 
it necessiirily requiring to be cut and sewed ‘>n two sides instead of on one 
only. But w hat was most striking in this new procedure was the altera- 
tion which tile caterpillar made in the period of sewung up its garment. 
When these larvm cut out their case from the edge of a leaf, they seem 
aware that if they were to detach it entirely iVoni thi‘ inner side before the 
prjcess of sewing, lining, &c., is completed, having no support on the* 
exterior edge, it woiiUrbe liable to fall down ; at the same time tlie\ 
could not sew together the membranes composing it at tlie buwr side, 
without cutting them in [lart iVom the leaf. While, therefore, they divide 
the major part of their inner side from the leaf, they artfully leave them 
attachenl to it by one of the large nerves at each end; and these support- 
they do not cut asunder until the intermediate space has been sewed np, 
tind they are ready to step, w ith their house on their back, upon the terra 
Jirma of the disk of the leaf. In this instance, therefore, the larvm do 
wholly separate their case from the leaf, until it is sewed. But when the 
same larval cut out their materials from the middle of the leal, where, 
though completely cut round they are retained in their situation secure 
ffoin'all danger of tailing by the serratures of the incisions made by the 
jaws of the iarvie, these little tailors vary their mode, and entirely detach 
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the pieces from the surrounding leaf before they proceed to set a stitch 
into thcm.^ 

A remarkable instance of variation of instinct in the common house- 
spider (Aranea domesticn) is mentioned by an anonymous writer in the 
Zoological Journal. He states that having placed one on a piece of wood 
fixed in the middle of a glass of water, the spider, finding its other efforts 
to escape ineffectual, enveloped its abdomen by means of its hinder legs in 
a loose web which it spun, and then descended at once without the least 
hesitation into the water, surrounded under its mantle with a bubble of air, 
evidently intended for respiration as it included the spiracles ; and in this 
extemporaneous diving-bell, like that of the water-spider (^Argyroneta 
aquatica) before described, it endeavoured to make its escape on every side, 
but, on account of the slipperiness of the glass, in vain ; and after remain- 
ing at the bottom of the water for thirteen minutes, it returned apparently 
much exhausted, as it coiled itself under its wooden platform witltout mo- 
tion.* As we cannot refer so philosophical a contrivance to reason, we 
must regard it as a variation of instinct; but ccrtainl\^if correctly reported, 
a very curious one, as the occasions on which the house-spider can want to 
escape through water must be very rare. 

In the preceding instances the variation of instinct takes place in the 
same individual ; but Bonnet mentions a very curious fact in which it oc- 
curs in different generations of the same species. There are annually, he; 
informs us, two generations of the Augoumois moth, an insect which has 
been before mentioned as destructive to wheat : the first appear in May 
and June, and lay their eggs upon the cars of w heat in the fields ; the 
second appear at the c^d of the summer ‘or in autumn, and these 
lay their eggs upon wheat in the granaries. These last pass the 
winter in tlie state of larva*, from which proceeds the first genera- 
tion of moths. But what is extremely singular as a variation of instinct, 
those moths which are discIo>cd in A fay and Jinic in the granaries quit 
them with, a rapid flight at sunset, and betake themselves to the yet un- 
reajied fields, wdiere they lay their eggs ; while the moths which are disclosed 
in the granaries after harvest stay there, and never attenq^t to go out, but 
lay their cgus upon the stored wheat. This is as extraordinary and inex- 
pliciihle as if a litter of rabbits pnnluced in spring were impelled by instinc t 
to eat vegctaldes, while another produced in autumn should be as irresistibly 
directed to choose Hesli. 

It is, however, into the history of the liivc-hec that we must look for the 
most striking examples of variation of instinct; and here, as in every thiriLr 
relating to this insect, the work of the elder Huber is an uufailing source 
of the most novel and interesting facts. 

It is the ordinary instinct of liees to lav the fonn<Iation of their coml s 
at the top of the liive, l)uilding fbem perpendicularly c/oz/vu/Y/n/v ; and they 
pursue this plan so constantly, that you might (‘xaiuine a thousand (proha- 
l)ly ten thousand) hives, witlioiit finding any mat<;rial deviation from it. 
Yet Huber in the course of lii:^ experiments forced them to build their 
combs |)erpendicularly upward ‘ ; and, wbaL seems ever* more remarkable, 
in an horizontal direction.® 

The combs of bees are always at an nniforni distance from each other, 

1 Itfaiim. iii. IbJ — llIJ. 
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namely, about one third of an inch, which is just wide enough to allow them 
to pass easily and have access to the young brood. On the approach of 
winter, when their honey-cells are not sufficient in number to contain all the 
stock, they elongate them considerably, and thus increase their capacity. 
]3y this extension the intervals between the combs are unavoidably con- 
tracted ; but in winter well -stored magazines are essential, while from their 
state of comparative inactivity spacious communications are less necessary. 
On the return of spring, however, when the cells are wanted for the recep- 
tion of eggs, the bees contract the elongated cells to their former dimensions, 
and thus re-cstahlish the just distances between the combs which the care 
of their brood requires.* But this is not all. Not only do they elongate 
the cells of the old combs when there is an extraordinary harvest of honey, 
hut they actually give to the new tells which they construct on this emer- 
gency a much greater dimnetcr as well as a greater depth.^ 

The queen-hee in ordinary circumstances places each egg in the centre of 
the pyramidal bottom of tlie cell, where it remains fixed by its natural 
gluten ; Imt in an experiment of Huber, one whose fecundation had been 
retarded had the first segments of her abdomen so swelled that she was 
unable to reach the bottom of the cells. She therefore attached her egus 
fwliicli were those of males) to their lower side, two lines from the mouth. 
AvS the larvie always pass that state in the place where they arc deposited, 
those hatched fiMin the eggs in (fucstion remained in the situation assigned 
them. But the working-liees, as if aware that in these circumstances the 
ceils would be too short to contain the larvie when fully grown, added to 
Ihciv l<ngth^ even licforc tlie eggs w'crc hatched.® 

Jn/es close up the cells of the grulis, previously to their transformation, 
witi) a cover or lid of wax ; and in hanging its abode with a silken tapestry 
Iiefore it assumes the pupa state, the grub re(|nires that the cell siiould 
not he too .short tor its movements. Bonnet having placed a sw'arm in a 
very Hat glass hive, the bees constructed one of the combs parallel to one 
of the principal sides, w here it was so straight that they could not give to 
ilie cells tlieir ordinary dcjith. The queen, however, laid eggs in them, and 
ihe workers daily nourishcil tlic grnhs, and closed the cells at the period of 
rransforrnation. A few days afterwards he was surprised to perceive in tlie 
lids holes more or less large, out of which the grubs partly projectcil, the 
cel's having been too short to admit of their usual movements. lie w^as 
curious to know how the bees would proceetl. He expected that tlie\ 
•vould pn!l all the grubs out of the cells, as they commonly do when great 
disorders in the. combs take place. But he did not sufficiently give credit 
to tlic resources of their instinct. They did not displace a single grub — 
they leit them in their cells ; hut as they saw that these cells were not deep 
enough, they closed them afresl) with lids much more convex than ordinary, 
so as' to give to them a sufficient depth ; and Irom that time no more holes 
were made in the lids. 

The vvorking-hee.s, in closing up the cells containing larvae, invariably 
uive a convex liil to the large cells of drones, and one nearly flat to the smaller 
ceils of workers ; but in an experiment instituted by Huber to ascertaai 
* tile influence of the si/e of the cells on that of the included larvm, he traus- 
feried the larvae of workers to the cells of drones. What was the result V 
Did the bees still contiiuie hliudly to exercise their ordinary instincty On 

‘ ilubcr, i. 3.18. - Ibid. ii. 227. 
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the contrary, they now placed a nearly jflat lid upon these large cells, as if 
well aware of their being occupied by a different race of inhabitants.^ 

On some occasions bees, in consequence of Huber’s arrangements in the 
interior of their habitations, have begun to build a comb nearer to the ad- 
joining one than the usual interval ; but they soon appeared to perceive 
their error, and corrected it by giving to the comb a gradual curvature, so 
as to resume the ordinary distance.® 

In another instance in which various irregularities had taken place in the 
form of the combs, the bees, in prolonging one of them, had, contrary to 
their usual custom, begun two separate and distinct continuations, which in 
approaching instead of joining would have interfered with each other, had 
not the bees, apparently foreseeing the difficulty, gradually bent their 
edges so as to make them join with suck exactness that they could after- 
wards continue them conjointly.^ 

In constructing their combs, bees, as you have been before told, in my 
Letter on the Habitations of Insects, form the first range of cells — that by 
vvliich the comb is attached to the top of the hive — of a different shape 
from the rest. Each cell, instead of being hexagonal, is pentagonal, having 
the fifth liroadest side fixed to the top of the hive, whence the comb is 
much more securely cemented to that part than if the first range of cells 
had been of the ordinary construction. For some time after their fabrica- 
tion the combs remain in this state ; but at a certain period tiie bees attack 
the first range of cells as if in fury, gnaw away the sides without touch- 
ing the lozenge-shaped bottoms; and, having mixed the wax with propolis, 
they form a cement well known to the ancients under the names oi' u\Iih/s, 
Commosis^ and Phsoccros, which they substitute in the place of the re- 
moved sides of the cells, forming of it thick and massive walls and hcav} 
and shapeless [)iliars, which they introduce between the comb and the to[) 
of the hive so as to agglutinate them firmly together. Huber, who first 
in modern times witnessed this remarkable modification of the architecture 
uf bees, ol)served that not only arc they careful not to touch the bottoms 
of the cells, but that they do not remove at once the cells on both sides ot 
the comb, which in that case might fall down ; but they w^ork alternalel}', 
first on one side and then on the other, replacing the demolished cells as 
they [)rocecd with mitys, which firmly fixes the comb to its support. 

The object of this substitution of mitys for wax seems clear. While the 
combs are new and only j)artially filled with honey, the first range of cells 
originally cstahlishcil as the base and the guide for the pyramidal botttmis 
of the sul)se(jucnt ones, serves as a sulficient support for them ; but whcii 
they contain a store of several pounds, the bees seem to Ibresee the dan- 
ger of such a weight proving too heavy for the tiiiu waxen walls by which 
the combs are suspended, and jirovideutly hasten to siihstitiite for them 
thicker walls, and pillars of a more compact and viscid material. 

But tlu.ir foresight docs not stop here. When they have sufficient wax, 
they make their combs of such a breatUh as to extend to the sides of the 
hive, to which they cement them by constructions Approaching more or 
less to the shape of cells. But when a scarcity ol’ wax hapjiens before 
they have been able to give to their combs the reipiisitc diameter, a large 
vacant space is left between the edges of these combs, which are only fixed 
by tiieir upper part, ami the siiles of the hive ; and they might he pulled 
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down by the weight of |the honey, did not the bees ensure their stability 
by introducing large irregular masses of wax between their edges and the 
sides of the hive. A striking instance of this art of securing their maga- 
zines occurred to Huber. A comb, not having been originally well fastened 
to the top of his glass hive, fell down during the winter amongst the 
other combs, preserving, however, its parallelism with them. The bees 
could not fill up the space between its upper edge and the top of the hive, 
because they never construct combs of old vrax, and they had not then an 
opportunity of procuring new : at a more favourable season they would 
not have hesitated to build a new comb upon the old one ; but it being in- 
expedient at that period to expend their provision of honey in the elabora- 
tion of wax, they provided for the stability of the fallen comb by another 
process. They furnished themseltcs with wax from the other combs, by 
gnawing away the rims of the cells more elongated than the rest, and then 
betook themselves in crowds, some upon the edges of the fallen comb, 
others between its sides and those of the adjoining combs ; and there 
securely fixed it, by constructing several ties of different shapes between it 
and the glass of the hive : some were pillars, others buttresses, and others 
beams artfully disposed and adapted to the localities of the surfaces joined. 
Nor did they content themselves with repairing the accidents which their 
masonry had experienced ; they provided against those which might 
lijippen, and appeared to profit by the warning given by the fiill of one of 
the combs to consolidate the others, and prevent a second accident of the 
same nature. These last had not been displaced, and appeared solidly 
attached by their base ; whence Huber was not a little surprised to see 
the hoes strengthen their principal points of connection by making them 
much thicker than before with old wax, and forming numerous ties and 
braces to unite them more closely to each other, and to the walls of their 
habitation. What was still more extraordinary, all this happened in the 
middle of January, at a period when the bees ordinarily cluster at the top 
of the hive, and do not engage in labours of this kind.^ 

You will admit, I think, that these proofs of the resources of the archi- 
tectural instinct of bees are truly admirable. If, in the case of the substi- 
tution of mitys for the first range of waxen cells, this procedure mvariably 
took place in cver^ bee- hive at a period — when, for example, the 

combs are two-thirds filled with honey — it would be less surprising; 
hut there is nothing of tiiis invariable character about it. It does not, 
as Huber expressly informs us ", occur at any marked and regular period, 
hut appears to depend on several circumstances not always combined. 
Sometimes the hecscontcntthcniselves with bordering the sides of the upper 
cells with propolis alone, without altering their form or giving them greater 
thickness. And it is not less remarkable that, from the instances last cited, 
it appears that they are not confined to one kind of cement for strengthen- 
ing an<l supporting their combs, but avail themselves of propolis, wax, or a 
mixture of both, as circumstances direct. 

Not to weary you w ith examples of the modifications of instinct we are 
considering, I shall introduce but three more : — the first, of the mode in 
which bees extend the dimensions of an old comb ; the second, of that 
which they a^lopt in constructing the male cells and connecting them with 
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the smaller cells^ of workers ; and the last, of thq plan pursued by them 
when it becomes necessary to bend their combs. 

You must have observed that a comb newly made becomes gradually 
thinner at its edges, the cells there, on each side, progressively decreasing 
in length ; but in time these marginal cells, as they are wanted for the 
purposes of the hive, are elongated to the depth of the rest. Now sup- 
pose bees, from an augmentation of the size of their hive, to have occasion 
to extend their combs either in length or breadth, the process which they 
adopt ivS this : — they gnaw away the tops of the marginal cells until the 
combs have resumed their original lenticular form, and then construct upon 
their edges the pyramidal lozenge-shaped bottoms of cells, upon which 
the hexagonal sides are subsequently raised, as in their operation of 
cell-building. This course of proceedir.g is invariable : they never extend 
a comb in any direction whatever without having first made its edges 
thinner, diminishing its thickness in a portion sufficiently large to leave 
no angular projection. Huber observes, and with reason, in relating this 
surprising law which obliges bees partially to demolish the cells situ- 
ated upon the edges of the combs, that it deserves a more close ex- 
amination than he found himself competent to give it ; for if we may to 
a certain point form a conception of the instinct which leads these animals 
to employ their art of building cells, yet how can we conceive of that 
which in * particular circumstances forces them to act in an opposite di- 
rection, and determines them to demolish what they have so laboriously 
constructed ? * 

Drones, or male bees, are more bulky than the workers ; and you have 
been told, in speaking of the habitations of insects, that the cells which 
bees construct for rearing the larvae of the former are larger than those 
destined for the education of the larva? of the latter. The diameter of the 
cells of drones is always ,‘3^ lines (or tw'clftlis of an inch), that of those of 
workers lines ; ami these dimensions are so constant in their ordinary 
cells, that some authors have thought they might be adopted as an uni- 
versal and invariable scale of measure, which would have the great recom- 
mendation of being everywhere at hand, and at all events would be 
preferable to our hurley-corns, Several ranges of male cells, sometimes 
from thirty to forty, are usually found in each comb, generally situated about 
the middle. Now as these cells are not isolated, but form a part of the 
entire comb, corresponding on its two faces — by w bat art is it that the 
bees unite hexagonal cells of a small with others of a larger diameter, 
without leaving any voiti spaces, and without destroying the uniformity 
and regularity of the comb V This problem would puzzle an ordinary 
artist, but is easily solved by the resources of the instinct of our little 
workmen. 

When they are desirous of constructing the cells of males below those 
of workers, they form several ranges of iutermediate or transition cells, of 
which the diameter augments progressively, until they have reached that 
range where the male cells commence; aud in the same manner, when they 
w bill to revert to the modelling of the cells of workers, they pass by a 
gradually decreasing gradation to the ordinary diameter of the cells of this 
class. We commonly meet with three or four ranges of intej^mediate cells 
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before coining to those pf males ; the first ranges of which participate in 
some measure in the irregularity of the former. 

But it is upon the construction of the bottown of tlie intermediate ranges 
of cells that this variation of their architecture chiefly hinges. The 
bottoms of the regular cells o^ bees are, as you are aware, composed of three 
equal-sized rhomboidal pieces ; and the base of a cell on one side of the 
comb is composed of portions of the bases three cells on the other; but 
the bottoms of the intermediate cells in question (though their orifices are 
perfectly hexagonal) are composed of four pieces, of which two are hexa- 
gonal and two rhomboidal ; and each, instead of corresponding with three 
cells on the opposite side, corresponds with four. The size and the shape 
of the four pieces composing the bottom vary ; and these intermediate 
cells, a little larger than the third part of the three opposite cells, comprise 
in tiieir contour a portion of the bottom of the fourth cell. Just below' the 
hist range of cells with regular pyramidal bottoms are found cells with 
bottoms of four pieces, of which three arc very large, and one very small, 
and this last is a rhomb. * The two rhombs of the transition cells are sepa- 
rated by a considerable interval ; but the tw'o hexagonal pieces are adja- 
cent, and perfectly alike. A cell lower, we perceive that the two rhombs 
of the bottom are not so unequal ; the contour of the cell has included a 
greater portion of the opposite fourth cell. Lastly, we find cells in pretty 
considerable number of which the bottom is composed of four pieces per- 
fectly regular — namely, tvvo elongated hexagons and two equal rhombs, 
but smaller than those of the pyramid«al bottoms. In proportion as we 
remove our view from the cells with regular tetrahedral bottoms, whether in 
descending or from right to left, wc see that the siib.-sequcnt cells resume 
their ordinary form : that is to say, that one of their rhombs is gradually 
lessened until it finally disappears entirely ; and the pyramidal form re- 
exhibits itself, but on a larger scale than in the cells at the top of the 
romh. This regularity is maintained in a great number of ranges, namely, 
those consisting of male cells ; afterwards the cells diminish in size, and 
we again remark the tetrahedral bottoms just described, until the cells have 
once more resumed the proper diameter of those of w orkers. 

It is, then, by encroaching in a small degree upon the cells of the other 
face of the coinh, that bees at length succeed in giving greater dimensions 
to their cells; and the graduation of the transition cells being reciprocal on 
the tw o faces of the com!), it follows that on both sides each hexagonal 
contour corresponds with four cells. AVlicn the bci s have arrived at any 
degree of this mode of operating, they can stop there and continue to cin- 
j)loy it in several consecutive ranges of cells ; hut it is to the intermediate 
degree that they ap[)ear to confmc themselves for-the longest pcrioil, and 
we then find a great number of cells of wliich the bottoms of four pieces 
are perfectly regular. They might, then, construct the whole comb on 
this plan, if their ol\ject were not to revert to the pM*amidai form w-ith 
which they set out. In building the male cells, the bees begin their founda- 
tion with a block or mass of w'ax thicker and liigher than that employed 
for the cells of workers, without which it w'ouUl be impracticable for them 
to preserve the same order and symmetry in working on a larger scale. 

Irregularities (to use the language of lliiher, from wl;om the above 
details are abstractedj have (>‘ten been observed in the cells of bees. 
Keaumur, Bonnet, and other naturalists, cite them as so manv examples of 
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imperfections. What would have been their astonishment if they had 
been aware that part of these anomalies arc calculated ; that there exists, 
as it were, a moveable harmony in the mechanism by which the cells are 
composed ? If in consequence of the imperfection of their organs, or of 
their instruments, bees occasionally constructed some of the cells unequal, 
or of parts badly put together, it would still manifest some talent to be able 
to repair these defects, and to compensate one irregularity by another ; but 
it is far more astonishing that they know how to quit their ordinary routine 
when circumstances require that they should build male cells ; that they 
should be instructed to vary the dimensions and the shape of each piece so 
as to return to a regular order ; and that, after having constructed thirty 
or forty ranges of male cells, they again leave the regular order on which 
these were formed, and arrive by succesaive diminutions at the point from 
which they set out. How should these insects be able to extricate them- 
selves from such a difficulty — from such a complicated structure ? how 
pass from the little to the great, from a regular plan to an irregular one, 
and again resume the former? These are questions which no known 
system can explain.^ 

Here again, as observed in a former instance, the wonder would be less 
if even/ comb contained a certain number of transition and of male cells, 
constantly situated in one and the same part of it ; but this is far from 
being the case. The event wliich alone, at whatever period it may happen, 
seems to determine the bees to construct male cells, is the oviposition of 
the queen. So long as she continues to lay the eggs of workers, not a male 
cell is founded ; but as soon as she is about to lay male eggs, the workers 
seem aware of it, and you then sec them form their cells irregularly, impart 
to them by degrees a greater diameter, anti at length prepare suitable 
ranges of cradles for all the male race.* You must perceive how absurd it 
would be to refer this astonishing variation of instinct to any mere change* 
in the sejisatiotis of the bees ; and to wdiat far-fctclicd and gratuittms sup- 
positions we must be reduced, if we adopt any such explanation. We can 
but refer it to an instinct of which w'c know nothing; aiul so referring it, 
can we help exclaiming with Huber, “ Such is the grandeur of the views, 
and of tile means of ordaining wisiloin, that it is not by a minute exactness 
that she marches to her end, but proceeds from irregularity to irregularity, 
compensating one by another: tiie admeasurements arc made on high, the 
apparent errors appreciated by a ilivine geometry ; and order often results 
from partial diversity. This is not the first instance which science has pre- 
sented to ns ol' preordained irregularities which astonish our ignorance, and 
are the admiration of the most enlightened minds. So true it is that the 
more we investigate the general as well as particular laws of this va^t 
system, the more perfection does it prestmt.”^ 

It is observed by M. P. Huber, in his appendix to the account of his 
father’s discoveries relative to the architecture of bees, that in general the 
form of the prism.s or tubes of the cells is more essential than that of their 
bottoms, since the tetrahedral-bottomcd transition cells, and even those 
cells which being built immediately upon wood or glass were entirely without 
bottoms, still preserved their usual shape of hexagonal prisms. But a re- 
markable experiment of the cider Huber show’s that bees can alter even 


1 Huber, ii. 221-220. 214-247. 
5 Ibid. ii. 2J0. 
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the form of their cells when circumstances require it, and that in a way 
which one would not have expected. 

Having placed in front of a comb which the bees were constructing a 
slip of glass, they seemed immediately aware that it would be very difficult 
to attach it to so slippery a surface ; and instead of continuing the comb in 
a straight line, they bent it at a right angle^ so as to extend beyond the slip 
of glass, and ultimately fixed it to an adjoining part of the wood-work of 
the hive which the glass did not cover. This deviation, if the comb had 
been a mere simple and uniform mass of wax, would have evinced no small 
ingenuity ; but } ou will bear in mind that a comb consists on each side, or 
face, of cells having between them bottoms in common ; and if you take a 
comb, and, having softened the wax by heat, endeavour to bend it in any 
part at a right angle, you will then comprehend the difficulties which our 
little architects had to encounter. The resources of their instinct, how- 
ever, were adequate to the emergency. They made the cells on the convex 
side of the bent part of the comb much larger^ and those on the concave 
side much smaller than usual ; the former having three or four times the 
diameter of the latter. But this was not all. As the bottoms of the small 
and large cells were as usual common to both, the cells were not regular 
prisms, but the small ones considerably witler at the bottom than at the top, 
and conversely in the large ones ! What conception can we form of so 
wonderful a flexibility of instinct? How, as Huber asks, can we com- 
prehend the mode in which such a crowd of labourers, occupied at the 
same time on the edge of the comb, could agree to give to it the same 
curvature from one extremity to the other; or how they could arrange 
together to construct on one lace cells so small, while on the other they 
imparted to them such enlarged dimensions ? And how can we feel 
adequate astonishment that they should have the art of making cells of 
such different sizes coiTCsj)ond ? ^ 

After this long but I flatter myself not wholly uninteresting enumeration, 

\ ni will scarcely hesitate to admit that insects, and of these the bee pre- 
tminently, are endowed with a much more exquisite and flexible instinct 
tiian the larger animals. But you may be here led to ask, Can all this be 
referred to instinct ? Is not this pliability to circumstances — this surprising 
adaptation of means for accomplishing an end — rather the result of 
reason K 

YuU will not doubt my allowing the anpositeness of this question, when 
J frankly tell you that so strikingly do many of the preceding facts seem at 
first view the effect of reason, that in my original sketch of the letter you 
are now reading, I hail arranged them as instances of this faculty. But 
mature consideration has convinced me (though I confess the subject has 
great difficulties) that this view was fallacious; and that though some 
circumstances connected with these facts may, as I shall hereafter show, he 
referable to reason, the facts themselves can only be consistently explained 
hy regarding them as I have here done, as examples of variations of particular 
^instincts: — and this on two accounts. 

In the first place, these variations, however singular, are Ihnitrd in their 
extent: all bees are, and have d vays been, able to avail themselves of a 
certain number, but not to increase that number. Bees cemeuted their 
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combs, when becoming heavy, to the top of the hive with mitys, in the time 
of Aristotle and Pliny as they lio now ; and there is every reason to believe 
that then, as now, they occasionally varied their procedures, by securing 
them with wax or with propolis only, either added to the upper range of 
cells, or disposcil in braces and tics to the adjoining combs. But if in thus 
proceeding they were guided by reason, why not under certain circumstances 
adopt other inodes of strengthening their combs ? Why not, when wax and 
propolis are scarce, employ mudt which they might see the martin avail 
herself of so successfully ? Or why should it not come into the head of 
some hoary denizen of the hive, that a little of the mortar with which his 
careful master plasters the crevices between his habitation and its stand 
might answer the end of mitys? “ Si fjeulement ils elevoient une fois dcs 
cabanes quarrees ” ( says Bonnet, wdicn speaking as to what faculty the 
works of the beaver are to be referred), “ mais ce sont etcrnellement des 
tabanes roiules on ovales:’'* and so we might say of the [ihenoinena in 
question — Show us but one instance of bees having substituted mud or 
mortar for mitys, pissoceros, or propolis, or wooden props for waxen tics, 
and there could be no doubt of their being here guided by reason. But 
since no such instance is on record ; since they arc still confined to the 
same limits — however sur[)rising the range of these limits — as they w'ere 
two thousand years ago ; and since the bees emerged from their pupie hut 
a few hours before will set themselves as adroitly to work, and pursue their 
operations as scientifically as their brethren, wdu) can boast the experience 
of a long life of twelve months* duration ; — we must still regard these 
actions as variations of instinct. 

In the second place, no degree of reason that we can with any share of 
jirobability attribute to bees couhl be competent to the performance of 
la!)onrs so complicated as those we have been considi.ring, and which, if 
the result of reason, would involve the most extensive and varied know- 
ledge in tlic agents. Suppose a man to have attained by long practice the 
art of modelling w’ax into a congeries of uniform hexagonal cells, with 
pyramidal bottoms composed each of three rhombs, resembling the cells of 
workers among bees. Let him now he set to make a congeries of similar 
but larger cells (answering to the male cells), and unite these with the 
former by other hexagonal cells, so that there should be no disruption in 
the continuity or regularity of the whole assemblage, and no vacant inter- 
vals or patching .at the junctions either of the tubes or the bottom^ 
of the cells; — and you would have set him no very easy task — a task, in 
short, which it may be doubted if he would satisfactorily perform in a 
twelvemonth, though gifted with a clear head and a competent store of 
geometrical know ledge, and which,, if destitute of these reipiisites, it may 
l)c safely asserted that he would never perform at all. IIow then can 
we imagine it possible that this difficult problem, and others of a simi- 
lar kind, can he .so completely and exactly solved by animals of which 
some arc not tw o days old, others not a week, and probably none a year ? 
The conclusion is irresistible — it is not reason but instinct that is their 
guide. 

The second head, under which I proposed contrasting the instinct uf 
insects with those of the larger animals, was that of their number in the 
same individual. In the latter this is for the most part very limited, not 
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exceeding (if we omit those common to almost all animated beings) eight 
or ten distinct instincts. Tlius in the common duck, one instinct leads it 
at its birth from the egi^ to rush to the water ; another to seek its proper 
food ; a third to pair with its mate ; a fourth to form a nest ; a fifth to sit 
upon its eggs till hatched ; a sixth to assist the young ducklings in extri- 
cating themselves from the shell ; and a seventh to defend them when in 
danger until able to provide for themselves : and it would not be easy, as 
far as my knowledge extends, to add many more distinct instinctive actions 
to the enumeration, or to adduce many species of the superior classes of 
animals endowed with a greater number. 

But how vastly more manifold are the instincts of the majority of insects ! 
It is not necessary to insist upon those differences which take place in the 
same insect in its different states,* leading it to select one kind of food in 
the larva and another in the perfect state — to defend itself in one mode in 
the former, and in another in the latter, &:c. ; because, however remarkable 
these variations, they may be referred with great plausibility to those striking 
changes in the organic structure of the animal which occur at the two periods 
of its existence. It is to the number of instincts observable in the same 
individual of many insects in their perfect state that I now confine myself ; 
and as the most striking example of the whole 1 shall select the hive-bee, 
— begging you to bear in miml that I do not mean to include those exhibited 
by the (jucen, the drones, or even those of the workers termed by Huber 
v'lmrvs (wax makers) ; but only to enumerate those presented by that por- 
tion of the workers termed by Huber hoimiccs or petites ahvilks (nurses), 
upon whom, as you have been before told, with the exception of making 
wax, laying the fomulation of the cells, and collecting honey for being 
stored, the principal labours of the hive devolve. It will be these indi- 
viduals alone that I shall understand hy the term becs^ under the present 
head ; and though the other inhabitants of the hive may occasionally concur 
m some of their actions and labours, yet it is obvious that so many as are 
those in which thep distinctly take part, so many instincts must wc regard 
rliem as endowed with. 

To begin, then, with the formation of the colony. By one instinct bees 
are directed to send out scouts previously to their swarming, in search of 
a suitable abode ; and l)y another to rush out of the hive after the queen 
that leads Ibrtli the swarm, and follow wherever she bends her course. 
Having taken possession of their new abode, whether of their own selection 
01 preparcil for them hy the hand of man, a third instinct teaches them to 
cleanse it from all impurities^; a fourth to collect propolis, and with it to 
stop up every crevice except the entrance ; a fifth to ventilate the hive for 
preserving the purity of tlie air ; and a sixth to keep a constant guard at 
the door.*^ 

In constructing the houses and streets of their ne\v city, or the cells and 
combs, there are probably several distinct instincts exercised ; but, not to 
leave room for objeclion, 1 shall regard them as the result ol one only : yet 
the operations of polisliing the interior of the cells, and soldering their an- 
gles and orifices with propolis, which are sometimes not undertaken for 
weeks after the cells are built ^ ; and the obscure, but still more curious 
one, of varnishing them with iho yellow tinge observable in oUl combs, — 
seem dearly referable to at least two distinct instincts. The varnishing 

1 Huber, ii. 102. ^ Ibd. i. 18G. ii. 412. » Ibid. ii. 2G' 
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process is so little connected with that of building, that though it takes 
place in some combs in three or four days, it does not in others for several 
months, though both are equally employed for the same uses.^ Huber 
ascertained by accurate experiments that this tinge is not owing to the heat 
of the hives ; to any vapours in the air which they include ; to any emana- 
tions from the wax or honey ; nor to the deposition of this last in the cells ; 
but he inclines to think it is occasioned by a yellow matter which the bees 
seem to detach from their mandibles, and to apply to the surface which 
they are varnishing, by repeated strokes of these organs and of the fore- 
feet. ^ 

In their out-of-door operations several distinct instincts are concerned. 
By one they are led to extract honey from the nectaries of flowers ; by 
another to collect pollen after a process^involving very complicated mani- 
pulations, and requiring a singular apparatus of brushes and baskets ; and 
that must surely be considered a third which so remarkably and bene- 
ficially restricts each gathering to the sam<^plant. It is clearly a distinct 
instinct which inspires bees with such dread of rain, that even if a cloud 
pass before the sun, they return to the hive in the greatest haste ® ; and 
that seems to me not less so, which teaches them to find their way back 
to their home after the most distant and intricate wanderings. Wlicn bees 
have found the direction in which their hive lies, Huber says they fly to it 
with an extreme rapidity, and as straight as a ball from a musket ; and if 
their hives were always in open situations, one might suppose, as Hubei 
seems inclined to think, that it i.s by their sight tliey are conducted to 
them. But hives are frequently found in small gardens embowered in 
wood, and in the midst of villages surrounded and interspersed with trees 
and buildings, so as to make it impossible tliat they can he seen from a 
distance. If you had been with me in 1815, in the famous Pays de Waes 
in Flanders, where the country is a perfect flat, and the inhabitants so 
enamoured cither of the beauty or profit of trees that their fields, which 
are rarely above three acres in extent, are cotislanth/ surrounded with a 
double row, making the whole district one vast wood, you would have 
pitied the poor bees if reduced to depend on their own eyesight for retrac- 
ing the road homeward. In vain, during my stay at St. Nicholas, I sallied 
out at every outlet to try to gain some idea of the extent and form of the 

town. Trees — trees — trees — still met me, and intercepted the view in 

every direction ; and I defy any inhabitant bee of this rural metropolis, 
after once quitting its hive, ever to gain a glimpse of it a<>ain until nearly 
perpendicularly over it. The bees, therefore, of the Pays de Waes, and 
consequently all other bees, must be led to their abodes by instinct, as 
certainly as it is instinct that directs the migrations of birds or of fishes, 
or domestic quadrupeds to find out their homes from inconceivable dis- 
tances.® When they have reached the hive, another instinct leads them to 

1 Huber, ii. 271. > Ibid. ii. 275. 

5 Ibid. i. 356. * Ibid. ii. 367. 

* The following striking anecdote of this last species of instinct, in an animal not 
famed for sagacity, was related to me by Lieutenant (now Lieut-Coloiiol) Aldeivsoii 
(Royal Engineers), who was personally acquainted with the facts. — In .Mardi, 
1816, an ass, the property of Captain Dilndas, R. N., then at Malta, W'as shipped on 
board the Ister frigate, Captain Forrest, bound fmm Gibraltar for that island. 'Hie 
vessel having struck on some sands off the Poiut de Gat, at some distance from 
the shore, the ass was thrown overboard to give it a chanto of swimming to laud 
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regurgitate into the extended proboscis of their hungry companions who 
have been occupied at home a portion of the honey collected in the fields ; 
and another directs them to unload their legs of the masses of pollen, and 
to store it in the cells for future use. 

Several distinct instincts, again, are called into action in the important 
business of feeding the young brood. One teaches them to swallow pollen, 
not to satisfy the calls of hunger, but that it may undergo in their stomach 
an elaboration fitting it for the food of the grubs ; and another to regur- 
gitate it when duly concocted, and to administer it to their charge, pro- 
portioning the supply to the age and condition of the recipients. A third 
informs them when the young grubs have attained their full growth, and 
directs them to cover their cells with a waxen lid, convex in the male 
cells, but nearly flat in those of workers ; and by a fourth, as soon as the 
young bees have burst into day, they are impelled to clean out the deserted 
tenements and to make them i^eady for new occupants. 

Numerous as are the instincts I have already enumerated, the list must 
yet include those connected with that mysterious principle which binds 
the working-bees of a hive to their queen ; the singular imprisonment in 
which they retain the young queens that are to lead off* a swarm, until 
their wings be sufficiently expanded to enable them to fly the moment 
they are at liberty, gradually paring away the waxen wall that confines 
them to their cell to an extreme thinness, and only suffering it to be 
broken down at the precise moment required ; the attention with which, 
in these circumstances, they feed the imprisoned queen by fre(|uently 
j)utting honey upon her proboscis, protruded from a small orifice in the lid 
of her cell ; the watchfulness with which, when at the period of swarming 
more queens than one are required, they place a guard over the cells of 
those undisclosed, to preserve them from the jealous fury of their excluded 
rivals ; the exquisite calculation with which they invariably release the 
i/c/est queens the first from their confinement ; the singular love of monar- 
chical dominion, by which, when two queens in other circumstances are 
produced, they arc led to impel them to combat until one is destroyed ; 
the ardent devotion which binds them to the fate and fortunes of the sur- 
vivor ; the distraction which they manifest at her loss, and their resolute 
dettriiiination not to accept of any stranger until an interval has elapsed 
sufficiently long to allow' of no chance of the return of their rightful sove- 
reign ; and (to omit a further enumeration) the obedience which in the 
utmost noise and confusion they show to her well-know n hum. 


— a poor one, for the sea was running so high that a boat which left tlie ship wms 
lost. A few days afterwards, how'ever, when tlic gates of Gibraltar w'ore opened 
ill the morning, "the ass jiresented himself for admittance, and proceedeti to the stable 
of Mr. VV’eeks, a merchant, w'hich he had formerly occupied, to the no small surprise 
of this gentlcMuaii, wdio imagined that from some accident the animal had never been 
shipped on boanl tlie Istcr. On the return of this vessel to repair, the mystery wiis 
explained ; and it turned out that Valianto (so the ass was called) liad not only swum 
^ safely to shore, but, without guide, compass, or travelling map, had found his way 
from Point de Gut to Gibraltar, a distance of mure than tw'o hundred miles, w hich ho 
had never traversed before, through a mountainous and intricate country, intersected 
by streams, and in so short a period that he couKl not have made one false turn. 
Ilis not having been stopped on the road w'as attributed to the circumstance of his 
having been formerly used to whip criminals upon, which w’as indicated to the pea- 
sants, who have a superstitious horror of such asses, by the holes in his ears, 
which tho persona flogged were lied. 
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I have now instanced at least thirty distinct instincts with which every 
individual of the nurses amongst the working-bees is endowed; and if to 
the account be added their care to carry from the hive the dead bodies of 
any of the community ; their pertinacity in their battles, in directing their 
sting at those parts only of the bodies of their adversaries which are pe- 
netrable by it; their annual autumnal murder of the drones, &c. &c. — ^ it 
is certain that this number might be very considerably increased, perhaps 
doubled. 

At the first view you will be inclined to suspect some fallacy in this 
enumeration, and that this variety of actions ought to be referred rather to 
some general principle, capable of accommodating itself to difterent cir- 
cumstances, than to so many different kinds of instinct. But to what 
principle? Not to reason, the faculty to which we assign this power ol 
varying accommodation. All the actions above adduced conic strictly 
under the description of instinctive actions, being ail performed by every 
generation of bees since the creation of the world, and as perfectly a day 
or two after their birth as at any subsequent period. And as the very 
essence of instinct consists in the determinate character of the actions to 
which it gives birth, it is clear that every distinctly dificrent action must 
be referred to a distinct instinct. Few will dispute that the instinct which 
leads a duck to resort to the water is a different instinct from that which 
leads her to sit upon her eggs ; for the hen, though endowed with one, is 
not with the other. In fact, they are as distinct and unconnected as the 
senses of sight and smell ; and it appears to me that it would be as con- 
trary to philosophical accuracy of language in the former case to call the 
two instincts modifications of each other, as in the latter so to designate 
the two senses ; and as wo say that a deaf and blind man has fewer senses 
than other men, so (strictly) we ought not to speak of instinct as one 
faculty (though to avoid circumlocution, I have myself often employed this 
common mode of expression), or say that one insect has a greater or less 
share of instinct than another, Imt more or fewer insdncls. That it is no( 
al ways easy to determine \Nhat actions are to be referred to a distinct in- 
stinct and what to a modification of an instinct, I am very ready to admit; 
but this is no solid ground for regarding all instincts as modiiications of 
some one principle. It is often equally difficult to fix the limits between 
instinct and rea.son ; but we are not on tiiis account justified in deeming 
them the same. 

This multitude of iustiucts in tiie same individual becomes more wonder- 
ful when considered in another point of view. Were they constantly to 
I’ollow each other in regular sequence, so that each bee necessarily fir>t 
began to build cells, tlien to collect honey, next pollen, and so on, wc 
might plausibly enough refer them to some change in the sensations of ti.e 
animal, caused by alterations in the structure and gradual development of 
its organs, in the same way as on similar principles we ex[)laiu the sexual 
instincts of the superior tribes. But it is certain that no such consi cutivc 
series prevails. The different instincts of the bee are called into action in 
an order regulated solely by the needs of the society. If combs be wanted, 
no bee collects honey for storing until they are provided ^ ; and if, when 
constructed, any accident injure or destroy them, every labour is suspended 
until the mischief is repaired or new ones substituted.* When the crevices 
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round the hive are effectually secured with propolis, the instinct directing 
the collection of this substance lies dormant ; but transfer the bees to a 
new hive which shall retjuire a new luting, and it is instantly re-excited. But 
these instances are superfluous. Every one knows that at the same mo- 
ment of time the citizens of a hive are employed in the most varied and 
opposite operations. Some are collecting pollen ; others are in search of 
honey ; some busied at home in the first construction of the cells ; others 
in giving them their last polish; others in ventilating the hive; others 
again in feeding the young brood and the like. 

Now, how are we to account for this regularity of procedure — this un- 
deviating accuracy with which the precise instinct wanted is excited — this 
total absence of all confusion in t^ie employment, by each inhabitant of the 
hive, of that particular instinct out of so many which the good of the 
community requires ? No thinking man ever witnesses the complexness 
and yet regularity and efficiency of a great establishment, such as the Bank 
of England or the Post-Office, without marvelling that even human reason 
can put together, with so little friction and such slight deviations from 
correctness, machines whose wheels are composed not of wood and iron, 
but of fickle mortals of a thousand different inclinations, powers, ami 
capacities. But if such establishments be surprising even with reason for 
their prime mover, how much more so is a hive of bees whose proceedings 
are guided by their instincts alone ! We can conceive that the senftations 
of hunger experienced on awaking in the morning should excite into action 
their instinct of gathering honey. But all are hungry ; yet all do not rush 
out in search of flowers. What sensation is it that detains a portion of the 
liive at home, unmindful of the gnawings of an empty stomach, busied in 
domestic arrangements, until the return of their roving companions ? Of 
tliose that fly abroail, what conception can we form of the cause which, 
while one set is gathering honey or pollen, leads another company to load 
their legs with pellets of propolis ? Arc we to say that the instinct of the 
lornier is excited by one sensation, that of the latter by another ? But 
why should one sensation predominate in one set of bees, while another 
lakes the lead in a second y — or how is it that these different instincts 
..‘•e called up precisely iu the degree which the actual and changing state 
of things ill the hive requires? Of those which remain at home, what is 
it that determines in one party the instinct of building cells to prevail ; in 
another that of ventilating the hive; in a third that of feeding the j'oung 
brood y For my own [lart, I confess that the more I reflect on this 
subject, and contrast the diversity of tiie means with the regularity and 
uniformity of the end, the more 1 am lost in astonishment. The effects of 
instinct seem even more wonderful than those of reason, in the same 
manner as the consentaneous movements of a mighty and divided army, 
which, though under the command of twenty generals, and from the most 
distant <|uarters, shoidd meet at the assigned spot at the ver\ hour fixed 
upon, would bo more surprising than the steam-moved operations, however 
complex, of one of Boulton’s mints. 

For the sake of distinctness and compression, I have confined myself in 
considering the numbers of the instincts of individual insects to a single 
Species, the bee ; but if the history of other societies of these animals ■— 
wasps, ants, &c., detailed in my former letters, ■— be duly weighed, it will 
he seen that they furnish examples of the variety in question fully as strik- 
ing. These corroborating proofs 1 shall leave to your own inference, and 
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proceed to the third head, under which I proposed to consider the instincts 
of insects — that of their extraordinary development. 

The development of some of the instincts of the larger animals, such as 
those of sex, is well known to depend upon their age and the peculiar 
state of the bodily organs ; and to this, as before observed, the succession 
of different instincts in the same insect, in its larva and perfect state, is 
closely analogous. But what I have now in view is that extraordinary de- 
velopment of instinct which is dependent not upon the age or any change 
in the organisation of the animal, but upon external events — which in in- 
dividuals of the same species, age, and structure, in some circumstances 
slumbers unmoved, but may in others be, excited to the most singular and 
unlooked-for action. In illustrating this property of instinct, which, as 
far as I am aware, is not known to occur in any of the larger animals, I 
shall confine myself as before to the hive-bee; the only insect, indeed, 
in which its existence has been satisfactorily ascertained, though it is 
highly probable that other species living in societies may exhibit the same 
phenomenon. 

Several of the facts occurring in the history of bees might be referred to 
this head ; but I shall here advert only to the treatment of the drones by 
the workers under different circumstances, and to the o()erations of the 
Latter consequent upon the irretrievable loss of the queen — facts which 
have been before stated to you, but to the principal features of which my 
present argument makes it necessary that I should again direct your 
attention. 

If a hive of bees be this year in possession of a queen duly fertilised, 
and consequently sure the next season of a succession of males, all the drones, 
as 1 have before stated, towards the approacli of winter arc massacred by 
the workers with the most unrelenting ferocity. To this seemingly cruel 
course they are doubtless impelled by an imperious instinct ; and as it 
is regularly followed in every hive thus circumstanced, it would seem at the 
first view to be an impulse as intimately connected with the organisation 
and very existence of the workers, and as incapable of change, a.s that 
which leads them to build cells or to store up honey. But this is far from 
being the case. However certain the doom of the drones this autumn if the 
hive be furnished with a duly rertili.sed queen, their undisturbed existence 
over the winter is equally sure if the hive have lost its sovereign, or her 
impregnation have been so retarded as to make a succession of males in 
the spring doubtful. In such a hive the workers do not destroy a 
single drone, though the hottest persecution rages in all the hives around 
them. 

Now, how are we to explain this difference of conduct ? Are wo 
to suppose that the bees know and reason upon this alteration in the cir- 
cumstances of their community — that they infer the possibility of their 
entire extinction if the whole male stock were destroyed when without a 
queen — and that thus influenced by a wise policy they restrain the fury 
they would otherwise have exercised ? This woiihi be at once to make 
them not only gifted with reason, but endowed with a |)owcr of looking 
before and after, and a command over the strongest natural propensities, 
superior to what could be expected in a similar case even from a society 
of men, and is obviously unwarrantable. The only prpbable suppo- 
sition is, clearly, that a new instinct is developed suited to the extracr- 
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tlinary situation in which the community stands, leading them now to 
regard with kindness the drones, for whom otherwise they would have felt 
the most violent aversion. 

In this instance, indeed, it would perhaps be more strictly correct to say 
(which, however, is equally wonderful) that the old instinct was extin- 
guished ; but in the case of the loss of a queen, to which I am next to 
advert, which is followed by positive operations, the extraordinary develop- 
ment of a new and peculiar instinct is indisputable. 

In a hive which no untoward event has deprived of its queen, the 
workers take no other active steps in the education of her successors — 
those of which one is to occupy her place when she has flown ofl’ at the 
head of a new swarm in spring — than to prepare a certain number of 
cells of extraordinary capacity for their reception while in the egg, and 
to feed them when become grubs with a peculiar food until they have at- 
tained maturity. This, therefore, is their ordinary instinct ; and it may 
happen that the workers of a hive may have no necessity for a long scries 
of successive generations to exercise any other. But suppose them to lose 
their queen. Far from sinking into that inactive despair which was for- 
merly attributed to them, after the commotion which the rapidly-circulated 
news of their calamity gave birth to has subsided, they betake themselves 
with an alacrity from which man when under misfortune might deign to take 
a lesson, to the active reparation of their loss. Several ordinary cells, as was 
l)efore related at large, are without delay pulled down, and converted into 
a variable number of royal cells, capacious enough for the education of one 
or more queen-grubs selected out of the unhoused working grubs — which 
in this pressing emergency are mercilessly sacrificed — and fed with the ap- 
propriate royal food to maturity. Thus sure of once more acquiring a 
head, the hive return to their ordinary labours, and in about sixteen days 
one or more queens arc produced ; one of which, after being indebted to 
ibrtune for an elevation as singular as that of Catherine the First of 
Fussia, stops into day and assumes the reins of state. 

To this remarkable deviation from the usual procedures of the commu- 
nity, the observations above made in the case of the drones must be 
applied. We cannot account for it by conceiving the w'orking-bees to be 
niijuainted with the end which their operations have in view. If we sup- 
j»ose them to know that the queen and working-grubs are originally the 
same, and that to convert one of the latter into the former it is only neces- 
sary to transfer it to an apartment sufficiently spacious and to feed it with a 
peculiar fiioil, we confer upon them a depth of reason to w hich Prome- 
theus, when he made his clay man, had no pretensions — an original dis- 
covery, in short, to w liich man has but just attained after some thousand 
years "of painful research, having escaped all the observers of bees from 
Aristomachus to Swamincrdani and Ileaumur of modern times. We have 
no other alternative, then, but to refer this phenomenon to the extraor- 
dinary development of a iiew^ instinct suited for the exigency, however in- 
* ompVehensiblc to us the manner of its excitement may appear. 

^ II. Such, then, are the exqiiisitencss, the number, and the extraordinary 
development of the instincts of insects. But is instinct the sole guide of 
their actions ? Arc they in every case the blind agents of irresistible ini- 
pulse? These queries, I have already hinted, cannot in my opinion be 
replied to in the affirmative ; and 1 now proceed to show that though in- 
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stinctis the chief guide of insects, they are endowed also with no incon- 
siderable portion of reason* 

Some share of reason is denied by few philosophers of the present day 
to the larger animals. But its existence has not generally (except by 
those who reject instinct altogether) been recognised in insects : probably 
on the ground that, as the proportions of reason anil of instinct seem to 
coexist in an inverse ratio, the former might be expected to be extinct in 
a class in which the latter is found in such perfection. This rule, however, 
though it may hold good in man, whose instincts are so few and imper- 
fect, and wliose reason is so pre-eminent, is far from being confirmed by an 
extended survey of the classes of animals generally. Many quadrupeds, 
birds, and fishes, with instincts apparently not very acute, do not seem to 
have their place supplied by a propor^^ionably superior share of reason ; 
and insects, as I think the ficts I have to adduce will prove, though rank- 
ing so low in the scale of creation, seem to enjoy as great a degree of 
reuvson as many animals of the superior classes, yet in combination with 
instincts much more numerous and exquisite. 

I must premise, however, that in so perplexed and intricate afield, Ian 
sensible how necessary it is to tread with caution. A far greater collec- 
tion of facts must be made, and the science of meta[)hysics generally be 
placed on a more solid foundation than it now can boast, before we can 
jiretend to decide, in mnnerous cases, which of the actions of insects are 
to be deemed purely instinctive, and which the result of reason. What 1 
advance, therefore, on this head, 1 wish to be regarded rather as conjec- 
tures, that, after tlie best consideration 1 am able to give to a su bject so 
much beyond my depth, seem to me plausible, than as certainties to winch 
I require your implicit assent. 

That reason has nothing to do with the major part of the actions of in- 
sects is clear, as I have before observed, from the determinateness and 
perfection of these actions, and from their being performed independently 
of instruction and experience. A young bee (I must once more repetit) 
betakes itself to the complex operation of building cells with as much skill 
as the oldest of its compatriots. Wc cannot suppose that it has any 
knna'ledfrc of the purposes for which the cells arc destined ; or of theelfects 
that will result from its feeding the young lurvjp, and the like. And if an 
individual bee be thus destitute of the very materials of reasoning aa toils 
main operations, so must the society in general. 

Nor in those remarkable deviations and accommodations to circumstances, 
instanced under a former head, can wc, for considerations tlicre assigned, 
suppose insects to be inlluenceti by reason. These deviations are still 
limited in number, anil involve acts far too complex and recondite to sprinij 
from any process of ratiocination in an animal whose term of life does rot 
exceed two years. 

It docs not follow, however, that reason may not have apart in inducing 
some of these last-mentioned actions, though the actions themselves are 
purely instinctive. I do not pretend to explain in what way or degree they 
are combined ; hut certainly some of the facts do not seem to admit ot 
explanation, except on this suppo>ition. Thus, iu the instance above cited 
from Huber, in which the bees bent a comb at right angles in order to 
avoid a slip of glass, the remarkable variations in the form of the cells can 
ojily, as I have there said, be referred to instinct. Yet the original deter- 
mination to avoid the glass seems, as Huber himself observes, to indicate 
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something more than instinct, since glass is not a substance against which 
nature can be supposed to have forewarned bees, there being nothing in 
hollow trees (their natural abodes) resembling it either in polish or sub- 
stance; and what was most striking in their operations was, that they did 
not wait until they had reached the surface of the glass before changing 
the direction of the comb, but adopted this variation at a considerable 
distance, as though they foresaw the inconveniences which might result 
from another mode of construction.^ However difiicult it may be to form 
a clear conception of this union of instinct and reason in the same opera- 
tion, or to define precisely the limits of each, instances of these 
actions are sufficiently common among animals to leave little doubt of the 
fact. It is instinct which leads a greyliound to pursue a hare ; but it must 
be rcasoci that directs “ an old groyliound to trust the more fatiguing part 
of tlie chase to the younger, and to place himself so as to meet the hare 
in her doubles.** * 

As another instance of these mixed actions in which both reason and 
instinct seem concerned, but the former more decidedly, may be cited the 
account which Huber gives of the manner in which the bees of some of 
his neighbours protected themselves against the attacks of the death’s head 
moth (^Acfwronfin atropos), laid before you in a former letter, by sociosing 
the entrance of the luvo with walls, arcades, casements, and bastions, 
built of a mixture of wax and propolis, that tiiesc insidious marauders 
could no longer intrude themselves. 

We can scarcely attribute these elaborate fortifications to reason 
simply ; for it appears that bees have recourse to a similar defensive ex- 
pedient when attacked even by other bees, and the means employed seem 
too subtle and too well adapted to the end to be the result of this faculty 
in a bee. 

lint, on the other hand, if it be most probable that in this instance in- 
stinct W'as chiefly concerned, if we impartially consider the facts, it seems 
itit|>Ossiblc to deny that reason had some share in the operations. Pure 
instinct would have taught the bees to fortify themselves on the Jirst 
attack. If the occupants of a hive had been taken unawares by these 
girrantie aggressors one night, on the second, at least, the entrance should 
have been barricadoed. Put it appears clear, from the statement of 
Huber, that it was not until the hives had been repeatedly attacked and 
robbed of nearly their whole stock of homw, that the bees betook them- 
selves to the plan so siicccssfidly adopted fiir the security of their remain- 
ing treasures ; so that reason, taught by experience, seems to have called 
into action their dormant instincts.^ 

If it be thus probable that reason has some infiiiencc upon the actions 
of insects which must be mainly regarded as instinctive, the existence of 
this faculty is still more evident in numerous traits of tlieir history where 
instinct is little if at all concerned. An insect is taught by itv instincts 
the most unerring means to the attainment of certain ends ; but these 
ends, as I have already had occasion more than once to remark, are 
limited in number, and such only as are called for by its wants in a state 
A)f nature. We cannot reasonably suppose insects to be giftetl with 
instincts adapted for occasions that are never likely to happen. If, 

^ Huber, ii. 210. * Hume’s Kasivjon the Reason of Aninrah 

® Huber, ii. 280. * 
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therefore, we find them, in these extraordinary and improbable emergencies, 
still availing themselves of the means apparently best calculated for 
ensuring their object ; and if in addition they seem in some cases to gain 
knowledge by experience ; if they can communicate information to each 
other ; and if they are endowed with memory, — it appears impossible to 
deny that they arc possessed of reason. I shall now produce facts in 
proof of each of these positions; not by any means all that might be 
adduced, but a few of the most striking that occur to me. 

First, then, insects often, in cases not likely to be provided for by in- 
stinct, adopt means evidently designed for effecting their object. 

A certain degree of warmth is necessary to hatch a hen^s eggs, and we 
give her little credit for reason in sitting^upon them for this purpose. But 
if any one had ever scea a hen make her nest in aheap of fermenting dung, 
among the bark of a hot-bed, or in the vicinity of a baker’s oven, where, 
the heat being as well adapted as the stoves of the Egyptians to bring 
her chickens into life, she left off the habit of her race, and saved herself 
the trouble of sitting upon them, — we should certainly pronounce her a 
reasojihig hen ; and if this hen had chanced to be that very one figured and 
so elaborately described by Professor Fischer with the profile of an old ivo- 
man \ a Hindoo metaphysician at least could not doubt of her body, how- 
ever hen-like, being in truth directed in its operations by the soul of some 
quondam amateur of poultry-breeding. Now societies of ants have more 
than once exhibited a deviation from their usual instinct, which to me seems 
quite as extraordinary and as indicative of reason as would bo that J^jjp- 
posod in a hen. A certain degree of warmth is required for the exclusion 
and rearing of their eggs, larvte, and pupte ; and in their ordinary abodes, 
as you have been already told, they undergo great daily labour in removing 
their charge to different parts of the nest, as its temperature is affected 
by the presence or absence of the sun. But Reaumur, in refuting the 
common notion of ants being injurious to bees, tells us that societio# of 
the former often saved themselves all this trouble, by establishing their 
colonies between the exterior wooden shutters and panes of his glass 
hives, where, owing to the latter substance being a tolerably good con- 
ductor of heat, their progeny was at all thnes, and without any necessity 
of changing their situation, in a constant, ecpiablc, and sufficient tempera- 
ture.^ Bonnet observed the same fact. He found that a society of ants 
had piled up their young to the height of several inches, between the 
ffannel-lincd case of his glass hives and the glass. When disturbed thev 
ran away with them, but always replaced thein.^ 

I am persuaded that, after duly considering these facts you will agree 
with me that it is impossible consistently to refer them to instinct, or to 
account for them without supposing some stray ant, that had insinuau l 
herself into this tropical crevice, first to have been struck with the ihowfd 
of what a prodigious saving of labour and anxiety would occur (oher com- 
patriots by establishing their society here; that she had communicated htr 
ulens to them ; and that they had resolved upon an emigration to this new- 
discovered country — this Madeira of ants — whose genial clime presented 

^ See Fischer’s Beschreibuntf eines Uuhns tnit inoMchenahnUchem Profile^ 8vo. St. 
IVlersburg, 1810 ; and a translation in 'llionisoD’a Annals of Phil. vii. 241. 

2 Iteaum. v. 709. ' . * (Euvres, ii. 41G. 
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advantages which no other situation could offer. Neither instinct, nor any 
conceivable modification of instinct, could have taught the ants to avail 
themselves of a good fortune which but for the invention of glass hives 
would never have offered itself to a generation of these insects since the 
creation ; for there is nothing analogous in nature to the constant and 
equable warmth of such a situation, the heat of any accidental mass of fer- 
menting materials soon ceasing, and no heat being given out from a society 
of bees when lodged in a hollow tree, their natural residence. The con- 
clusion, then, seems irresistible, that reason must have been their guide, 
inducing a departure from their natural instinct as extraordinary as would 
be that of a hen which should lay her eggs in a hot- bed, and cease to sit 
upon them. 

The adaptation of means to a#i end not likely to have been provided for 
by instinct is equally obvious in the ingenious piode by which a nest of 
humble-bees propped up their tottering comb, the particulars of which 
having before mentioned to you, I need not here repeat. 

There is perhaps no surer criterion of reason than, after having tried one 
mode of accomplishing a purpose, adopting another more likely to succeed. 
Insects are able to stand this test. A bee which Huber watched, while 
soldering the angles of a cell with propolis, detached a thread of this ma- 
terial with which she entered the cell. Instinct would have taught her to 
separate it of the exact length required ; but after applying it to the angle 
of the cell, she found it too long, and cut off a portion so as to fit it to her 
purpose.^ 

This is a very simple instance ; but one such fact is as decisive in proof 
of reason as a thousand more complex, and of such there is no lack. 
Dr. Darwin (whose authority in the present case depending not on hearsay, 
hut his own observation, may he here taken) informs us, that walking one 
day in his garden, he perceived a wasp upon the gravel walk with a large 
fly nearly as big as itself which it had caught. Kneeling down he distinctly 
saw it cut off the head and abdomen, and then, taking up with its feet the 
trunk or middle portion of the body to which the wings remained attached, 
fly away. But a breeze of wind acting upon the wings of the fly turned 
round the wasp with its burthen, and impeded its progress. Upon this it 
alighted again on the gravel walk, deliberately sawed off* first one wing 
and tiien the other ; and having thus removed the cause of its embarrass- 
inent, flew off with its booty.* Could any process of ratiocination be more 
perfect? “ Something acts upon the wings of this fly and impedes my 
ffiglr. If I wish to reach my nest quickly, I must get rid of them — to 
elfect which, the shortest wav will be to alight again and cut them off.” 
These reflections, or others of similar import, must he supposed to have 
passed through the mind of the wasp, or its actions are altogether inex- 
plicable. Instinct might have taught it to cut off' the wings of all flics, 
previously to flying away with them. But here it first attempted to fly 
with the Wings* on, — was impeded by a certain cause, — discovered what 
this cause was, and alighted to remove it. The chain of evidence seems 
perfect in proof that nothing but reason could have been its prompter.^ 

* An analogous though less striking fact is mentioned by Reaumur, on the 

' Huber, ii. 2G8. • ' * Zoommia, i. 183. 

^ Mr. Newport has argued, itt a paper read to the Entouiologu al t^ociety 
Tram, i. 228.), that the iustUl^ of wasps is alivai/a to cut oft' the waigs of flies 
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authority of M. Cossigny, who witnessed it in the Isle of France, where 
the Sphecina are accustomed to bury the bodies of cockroaches along with 
their eggs for provision for their young. He sometimes saw an insect of 
this tribe attempt to drag after it into its hole a dead cockroach, which was 
too big to be made to enter by all its efforts. After several ineffectual 
trials the animal came out, cut oft* its elytra and some of its legs, and thus 
reduced in compass drew in its prey without difficulty,^ 

Under this head I shall mention but one fact more. A friend of 
Gleditsch, the observer of the singular economy of the burying beetle 
(^XecraphoriLS vespillo) related in a former letter, being desirous of drying a 
dead toad, fixed it to the top of a piece of wood which he stuck into the 
ground. But, a short time afterwards, he found that a body of these inde- 
fatigixlde little sextons had circumvented him in spite of his precautions. 
Not being able to reach the toad, they had undermined the base of the 
stick until it fell, and then buried both stick and toad.^ 

In the second place, insects gain knowledge from experience^ which 
would be impossible if they were not gifted with some portion of reason. 
In proof of their thus profiting, I shall select from the numerous facts that 
might be brought forward four only, one of which has been already slightly 
adverted to. 

M. P. lluher, in his valuable paper in the sixth volume of the Lifinean 
Transactions? states that he has seen large humble-bees, when unable from 
the size of their head and thorax to reach to the bottom of the long tubes 
of the flowers of beans, go directly to the calyx, pierce it as well as the tube 
with the exterior horny parts of their proboscis, and then insert their pro- 
boscis itself into the orifice and abstract the honey. Tiicy thus flew from 
flower to flower, piercing the tubes from without, and sucking the nectar ; 
while smaller humble«bces, or those with a longer proboscis, entered in at 
the top of the corolla. Now, from this statement, it seems evident that 
the larger bees did not pierce the bottoms of the flowers until they had 
ascertained by trial that they could not reach the nectar from the top; but 
that having once ascertained by experience that the flowers of beans are too 
strait to admit them, they then, without further attempts in the ordinary 
way, pierced the bottoms of all the flowers which they wished to rifle of 
their sweets. M. Aubert du Petit-Thouars observed that humble-bees and 
the carpenter-bee {Xplocopa^ violacva) gained access in a similar manner to 
the nectar of Antirrhinum Linnria and majm and Mirabilis Jalnpn^ as do the 
common bees ot the Isle of France to that oi Canmi indica^ \ and I have 
myself more than once noticed holes at the base of the long nectaries of 
Aquile^a vulgaris^ which I attribute to the same agency.® 


before flying away with them, and that, consequently, the above fact proves no- 
thing as to the reason of insects. Here, however, I must beg to difl’er from 
him ; for supposing Dr. Darwin’s statement to be accurate, which, from the 
minute particulars into which he enters, we have no right to doubt, the circuni- 
slances of tlie wasp's first violating its natural instinct by flying away with the iiy 
before cutting oft its wings, and then, on finding the wind act upon them, alightiiijC 
to do what it had neglected at fir.>t, cannot well bo explained except on the suppo- 
sition of some reasoning process having paa,‘-ed through its mind. In any case, there 
is no need of this particular fact to prove the existence of reason in insects, of whit ii 
such numerous otner instances have been adduced. 

1 Keaum. vi. 263. * (lleditsch, Phijsic, Bot. (Econ, Ahhandl. iii. 220. 

* P, 222. * Aph • ♦. d. 2. fl. K. * Nouv. Bui dea Sciences, i. 45. 

« See on interesting article by Mr. C. Darwin in the Gardentr'a Ctuomckt 18 ib 
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A similar instance of knowledge gained by experience in the hive-bee is 
related by Mr. Wailes. He observed that all the bees, on their first visit 
to the blossoms of a passion-flower ^Passljlora cccrulca) on the wall of his 
house, were for a considerable time puzzled by the numerous overwrapping 
rays of the nectary, and only after many trials, sometimes lasting two or 
three minutes, succeeded in finding the shortest way to the honey at the 
bottom of the calyx ; but experience having taught them this knowledge, 
they afterwards constantly proceeded at once to the most direct mode of 
obtaining the honey ; so that he could always distinguish bees that had 
been old visiters of the flowers from new ones, the last being invariably at 
first long at a loss, while the former flew at once to their object.^ 

My third fact is supplied by the same ants whose sagacious choice of 
the vicinity of Kcauiniir’s glass*hives for their colony has been just related 
to you. He tells us that of these ants, of which there were such swarms 
oil the outside of the hive, not a single one was ever perceived within ; 
and infers that, as they arc such lovers of honey, and there was no dif- 
ficulty in finding crcviccs to enter in at, they were kept without, solely 
from fear of the consecjuences.^ Wlience arose this fear? We have no 
ground for supposing ants endowed with any instinctive dread of bees ; 
and Reaumur tells us, that when he happened to leave in his garden hives 
of which the bees had died, the ants then never failed to enter them and 
regale themselves with the honey. It seems reasonable, therefore, to 
attribute it to experience. Some of the ants, no doubt, had tried to 
enter the peopled as they did the empty hive, but bad been punished for 
their presumption ; and the dear-bought lesson was not lost on the rest of 
the community. 

The fourth instance under this head which I shall mention is that sup* 
[)licd by an Indian species of ant (Formica indefessa^ Sykes). A colony of 
these voracious insects in Col. Sykes’s house at Poona having been cir- 
cumvented in their repeated and successful attacks on the sweetmeats 
always left on a side-board, when it was removed to a distance from the 

l). 650., on the variations in the mode in which lunnblc-bees pierce, as above de- 
.^cribed, the loii^-tiibed corollas of <litr reut labiated plants. In Stachys coccima, 
Alrabilis Jahipn, and Salvia coccinea^ each corolla had a hole on its upper side near 
the base, whereas in Salvia Grahami, which lias a more elongated calyx, this part also 
was also invariably jiierced ; and in Pentstvm)u anjutus the rather broader corolla had 
iilwaN s tu'o holes, in order to give tho bees more ready access to the nectar on both 
sides of the germcii. All the.se holivs are on the wp/Hr side of the ba.so of the cortdla ; 
but in the common Antirrhinwn they are on the under side, so as to be directly in 
front of the nectary, 'rown-cducated humble-bees Mr. Darwin found always draw 
oft’, the nectar froin these last-named tlowcrs growing in the London Zoological 
Gardens through tho.se artificial orificc.s ; while from two years’ observations he is 
persuaded that their rustic brethren are less clever, and invariably gain accc.ss to the 
nectar of snap-dragons growing in the country by forcing open the clastic lower lip 
and creeping into the ftower. Possibly diircren't si)Cc!os or sexes of humble-bees 
may be here concerned ; but one instance, in which the same individual bee cut 
holes in the ba.se of souui flowers of Rhodmlendron azalvoides and entered the mouth of 
others, seems as strong a proof of reason as can well be imagined, as the procetdings 
of the little animal were evidently varied according to tho varying necessity of the 
case; and if, as Mr. Darwin thinks he has observed, the hive-bees frequenting these 
flowers by degrees came to discover and avail themselves of the orifices made by the 
humble-bees, this fact, as he justly remarks, offers a very striking proof of acquired 
knowledge in insects. 

1 Entom. Mag, i, 525. * Reaum. v. 709. 
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wall sufficient to prevent their reaching it, climbed up the wall to the height 
of about a foot above its level, and then let themselves fall so as to alight 
on the table, as Colonel Sykes himself witnessed with equal surprise and 
admiration.^ Here it is obvious that it was only after experience had 
shown the ants the inefficacy, in the altered position of the table, of their 
former modes of attacking the sweetmeats, that they adopted this novel 
and ingenious way of getting access to them, which, whether we refer it to 
reason or a variation of instinct, is equally remarkable. 

Insects, in the third place, are able mutually to communicate and receive 
information, which, in whatever way effbcteil, would be impracticable if 
they were tlevoid of reason. Under this heail it is only necessary to refer 
you to the endless facts in proof, furnislfed by almost every page of my 
letters on the iiistory of ants and of the hive-bee. I shall therefore but 
detain you for a moment with an additional anecdote or two, especially 
with one respecting the former tribe, which is valuable Ironi the celebrity 
of the relator. 

Dr. Franklin was of opinion that ants could communicate their ideas 
to each other ; in proof of which he related to Kalm the Swedish traveller 
the following fact. Having placed a pot containing treacle in a closet 
infested with ants, these insects found their way into it, and were feasting 
ve»y heartily when he discovered them. He then shook them out, and 
suspended the pot by a siring from the eciliiig. By chance one ant re- 
mained, which, after eating its fill, witJi some difTiculty found its way up 
the string, and thence reaching the ceiling, escaj'cd l)y the nail to its nest. 
In less than half an hour a great company of ants sallied out of their hole, 
climbed the ceiling, crept along the string into the pot, and began to eat 
again. This they continued until the treacle was all consumed, one swarm 
running up the string while another passed dowii.*^ It seems indisputal'iS 
that the one ant had in tliis instance conveyed irwvs of the booty to liis 
comrades, who would not otherwise have at once directed their .stc[)s in a 
body to the only accessible route. 

A German artist, a man of strict veracity, states that in Iiis journey 
through Italy he was an eyewitness to the following occurrence. He 
ol)ser\x*d a s[)ccies of ?5carab;eus i^Ateur/ms pHiiltirins f )hy\ii\\y engaged in 
making, for the reception of its eg<', a pellet of dung, w hich when finislieil 
it rolled to the summit of a small hillock, and re[)catedly snrtered to timihh* 
down its side, apparently for the sake of consolidating it by the earth w liicli 
each time adhered to it. During this process the pellet unluckily 1‘cll into 
an adjoining hole, out of which all the efforts of tlie beetle to extricate it 
were in vain. After several ineffectual trials, the insect npaired to rm 
adjoining heap of dung, and soon returned with three of his companions. 
All four now applied their united strength to tlie pellet, ami at length siie- 
ceeded in pushing it out which being done, the three assistant beetles lelt 
the s{K)t and returned to their own quarters.^ 

Lastly, insects are endowed with mcmorji/, which (at least in connection 
with the purposes to which it is subservient) implies some tlegrcu of reason 

1 Trarnt. Kt.t, Soc. T^nd. i. lO.j. 

2 Kalin’ji Ttai'vU in Xorih America, i. 239. 

5 Iliiger, Mag, i. FW. 
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also ; and their historian may exclaim with the poet who has so well sung 
the pleasures of this faculty, 

“ Hail, Memory, hail I thy universal reign 
Guards the least link of Being’s glorious chain.” 

In the elegant lines in which this couplet occurs ^ w'hich were pointed 
out to me by my friend Dr. Alderson of Hull, Mr. Rogers supposes the 
bee to be conducted to its hive by retracing the scents of the various flowers 
which it has visited ; hut this idea is more poetical than accurate, bees, 
as before observed, flying straight to their hives from great distances. Here, 
as I have more than once had occasion to remark in similar instances, we 
have to regret the want of inose correct entomological information in the 
poet, who might have employed with as much effect, the real fact of bees 
distinguishing their own hives out of numbers near them, when conducted 
to the spot by in.stinct. This recognition of home seems clearly the result 
of memory ; and it is remarkable that bees appear to recollect their own 
liive rather from its situation, than from any observations on the hive 
itself'^ : just as a man is guidetl to his house from his memory of its position 
relative to other buildings or objects, without its being necessary for him 
even to cast a look at it. If, after quitting my house in a morning, it were 
to be lifted out of its site in the street by enchantment, and replaced by 
another with a similar entrance, I should probably even in the day-time 
enter it, without being struck by the change ; and bees, if during their ab- 
sence their old hive be taken away, and a .similar one set in its place, enter 
tlii.s last; and if it be provided with brood-comb contentedly take up their 
aho(l(3 in it, never troubling themselves to iiupiire what has become of the 
iilcntical habitation which tliey left in the morning, and with the inhabitants 
of which, if it be removed to fifty paces di.stance, they never resume their 
connection.^ 

If pursuing iny illustration, yon should object that no man would thus 
vontentedly sit ilown in a new house without searching after the old one, 
)ou mubt bear in mind that I am not aiming to show that bees have as pre- 


“ Hark ! the \>ee winds her small but mellow horn, 

Blithe to salute the sunny smile of morn. 

OVr thymy dowe.s she Inoids Iut busy eour.^e, 

And many a stream allures her to it.s souree. 

*Tis noon' ’ti.s niglit. Tluit ey^e so ihiely wrought, 

Bevoml the seareli of .sen.-e, the .soar of thought, 

^sow vainly a.sks ll»c .seenes .she left l.iehiiul ; 

]ts orb full, it.s vision so ctuifmod ! 

AVho guides the patient julgrim to her cell ? 

\Vho bids her soul Avith con.scious triumph savcII ? 

With conscious truth retrace the mazy clue 
Of A'aricd .scents that charm’d her as she Hew? 
llail, Memory, hail ! thy univer.<al reign 
Guards the lea.st link of Being’s glorious chain.” 

2 If a hive be removed out of its ordinary position, the first day after this re- 
moval the hccs do not fly to a distance Avilhout having vi.sited all the neighbouring 
‘•hjeet-s. The queen dt»es tlie same thing Avhen flying into the air for fecimdatioii. 
(lluber. Jit chtrehes stir s Joitrmist lOO.j 

5 See the account of the mode in Avhich the BaA’ignanais increase the namber of 
their hives by thus dividing Ihein, (lluber, ii. 46U.) 

o o 3 
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cisc a memory as ours, but only that they are endowed with some portion 
of this faculty, which I think the above fact proves. Should you view it in 
a different light, you will not deny the force of others that have already 
been stated in the course of our correspondence; such as the mutual greet- 
ings of ants of the same society when brought together after a separation 
of four months; and the return of a party of bees in spring to a window 
where in the preceding autumn they had regaled on honey, though none of 
this substance had been again placed there.^ 

But the most striking fact, evincing the memory of thdse last-mentioned 
insects, has been communicated to me by my intelligent friend, Mr. William 
Stickney, of Ridgemont, Holdcrness. About twenty years ago, a swarm 
from one of this gentleman’s hives took possession of an opening beneath 
the tiles of his house, whence, after remain'mg a few hours, they were dis- 
lodged and hived. For many 5ubse(|uent years, when the hives descended 
from this stock were about to swarm, a considerable party of scouts were 
observed for a few days before to be reconnoitring about the old hole under 
the tiles; and Mr. Stickney is persuaded that if suffered they would have 
established themselves there, lie is certain that for eight years successively 
the descendants of the very stock that first took possession of the hole 
frequented it as above stated, and wo/ those of any other swarms; having 
constantly noticed them, and ascertained that they were bees from the 
original hive by powdering them while about the tiles with yellow ochre, 
and watching their return. And even at the present time there arc still 
seen every swarming season about the tiles bees, which Mr. Stickney has 
no doubt arc descendants from the original stock. 

Had Dr. l^arwin been acMjuaintcd with this fact, he would have adduced 
it as proving that insects can convey traditionary information from one 
generation to another ; and at the first glance the circumstance of ihe 
descendants of the same stock retaining a knowledge of the same fict for 
twenty years, during which j)eriod there must b.ave been as many genera- 
tions of bees, would seem to warrant the inference. But as it is more 
probable that the party of surveying scouts of the first generation was tin* 
next year accompanied by others of a second, who in like manner con- 
ducted their brctfireii of the third, and these last again others oftlie foi rth 
generation, and so on, — I draw no other conclusion from it than that bees 
are endowed with memory, which I think it proves most satisfactorily. 

I am, &c. 


' A remarkable fact, proving at once that insects are endowed with memory, 
association of ideas, and the sense of hearing, iias l»ccii recorded by M. Goureau, 
the author of the valuable observations on the stridulalion of insects, before re- 
ferred to in treating of lljeir noises. He kept for several days a pnnjhig tntwtis (M. 
reb'giosa) in a box, and fed it with tlies. On first placing it in its new abode he 
irritated it with a pen, and at the same time gave a slight whistle. Apparently 
fearing an enemy, it put itself in a state of defeiieo, reared up its long thorax, 
placed its fore feet as if to seize its prey, ainl half expanded its wings and elytra, 
rubbing its abdomen repeate<lly agaiu.st their sides, so as to produce a noise like 
that of parchment. “From the first moment (continues M. Goureau) to the last 
day that 1 kept it, every time that I visited it and gave the .same slight whistle 
it assumeil its defen.sive attitude, and did not ^piit it till it judged the danger 
past.” ( Ann, Soc. Ent. de France^ x. bull, xviii.) 
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[chapter XV. OF MR. FREEMAX’s LIFE OF MR. KIRBV.] 

It is with a mournful pleasure I contribute my friend Mr. Freeman’s 
Life of Mr. Kirby a slight sketch of the history of our friendship of 
nearly half a century, and of tlie origin and progress of the “ Introduction 
to Entoinolgy,” the source of so much interest and dcliglit to us both ; 
partly from recollection, but chiefly from Mr. Kirby’s letters to me 
vluring that time, and from mine to him.* 

Our acquaintance began in this way. Chancing, one evening, in 
August ISOj, when walking on the Humber bank, to meet my friend 
(icorge Rod well, Esq., then a resident at Hull, he told me he was about 
to visit Barham in a lew days, and said if I had any insects to send to 
3Ir. Kirby he should be happy to convey them. This offer 1 gladly 

• These letters, with which NIr. Freeman has furnished me, are between four and 
!iv,‘ hundred in number ; an<l those from Mr. Kirby, which I l»ave preserved with as 
Minch care as ho had mine, are nearly as many. About half of the two series of 
l itters refer almost wholly to entomology and our hook, but a great part of the re- 
mainder, exchanged during my eight years* travels and residence on the Continent, 
and after my .return to Kngland, arc more occupied with accounts of our tours, &c., 
and of domestic matters. Our entomological letters, in those days of dear postage, 
were mostly written on sheets of large fulio paper, so closely, that each would equal 
a printed sheet of sixteen pages of ordinary type. I'hese we called our “ first-rates,’* 
or SOUK times “seventy-fours,’* tlie few on ordinarv-sized paper being “ frigates ; ’* 
1-ai one I find from Mr. Kirby, which he caffs the “Royal Harry,*’ written 
on a sheet nearly the size of a “Times** supplement, and closely filled on three 
l^agA and which he begins and concludes thus : — “Barham, March 23. 1810. My 
i Var Friend, — This doubtless will be the greatest rarity in the epistolary way that 
you ever received. 1 hope it will long be kept among your /cei^ni^Aia, and be shown, 
Hut as a black, hut as a black and white swan, which since the discovery of the 
lonner in N. S. W., must be held as the true ram avis. . . . And now, having 
manned this Jioyal Harry with as large a complement of men as I could muster, I 
shall launch her. I question whether ever one of. equal tonnage before crossctl the 
ijumher.'* With the love of onlcr which Mr. Kirby’s study of natural history had 
so deeply implanted ifi him, all my letters are folded across the sheet, so as to be of 
the same breadth of about two inches, and have an index on the back of e:u*h, ve- 
tiTring to the various subjects (often 15 to 20) of the letter, which be marked in it 

by large figures in brackets, so as readily to catch the eye ; and they were then 
docketed with red tape into a packet for each year. 
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accepted, and prepared a box, which was taken by Mr. Rod well, along 
with a letter, which is placed first in Mr. Kirby’s packet of mine of 1805, 
and which it is necessary to give here to make his reply intelligible. 

“Drypool, Hull, 26th August, 1805. 

«Sir, — Your friend Mr. Rodwell, knowing nic to be a smattcrer in that 
branch of natural history to the advancement of which, in Britain, you have so 
largely contributed, told me the other day that he was about to visit your 
neighbourhood, and said he would bo glad to convey to you any duplicates of 
insects I might have, that I jiulged might possibly be new to you. 1 embraced 
liis offer witli pleasure, and I have accordingly sent a few insects which I have 
reason to think scarce, or not described in ‘Kntomologia Britannica.* If they 
are already known to you, as perhaps the major part arc, I must beg you to 
take the will for the deed. Such iis arc nchv, if any be so, I request your accept- 
ance of, as a small return for the high gratification I have derived from the 
perusal of your admirable papers in the ‘Llnnean Transactions,* and the intro- 
duction to your * jMoiiograph of English Bees.* From that work itself I have 
not been al)Ie to derive the advantage which I have no doubt I shall reap from 
it when I have made a greater progress in entomology. At present, the order 
Ooleoptcra, to the investigation of wdiich Mr. Marsham’s excellent work, iii- 
cluditig so many of your discoveries, affords such facility, exclusively engages 
my attention. But I proceed to my immediate object, which is, to make a few 
short remarks on the insects I send. 

“ No. 1. is a Curculio belonging to Section A. b.’* in E. B., which I do not 
find described there. I found it the other day in great numbers, leeding upon 
voting oak trees, the loaves of which it corroiles in the same manner as Chryso- 
mcla vitellirifr, &c. do those of willows. From its habitat, it should bo C./cr- 
rwjineus of E. B. ; but as neither its head, rostrum, nor knees are black, it 
cannot be that, and there appears to me no other in the section with which it ar 
all accords. C. rufus I have, which is very ditlcrcnt. May it not be C. Jictn- 
/eti of Panzer’s * Kntomologia Gcrmanica? ’ whie.li is the mere likely, as I di'l 
find a few of the .same insect upon Betulus Alnus\ in the neighbourhood of tlic 
oaks uj)on which it chiefly was. It also strikes me that it, as well as Panzer’s ('. 
JJetulc(t\ may j) 0 ssibly be C. Quercus of Linne, if that j)roj)erly belongs to tin- 
Salfalorii .<=oetion, wliich Fabricins seems to believe by his synonyming it wil!i 
his C. Viminalis, for I do not believe that C. Quercus oi' Lmwv, wliieh is ‘pallido 
fhivns,’ even though belonging to this section, can be gynonyinoiis with L. 
Viminalis^ which if that be, and doubtless it i.s, C. rufus of E. B., is of a rufous 
colour, with the fore part of the abdomen^ as well as tlie eyes, black. Fabrieius 
appears to me extremely lax in his definition of colour; at least, it the inseets 
he describes from be of the same colour as F-nglish ones. Neither C. Ahiiwv 
C. Viminalis arc of a testaceous colour. (J, No. 1., when fir^t caught, has, in a 
certain light, a large triangular spot at the base of the elytra, of a lighter j|ha(K‘ 
than the rest. 

** No. 2., which has also incrassated hind thighs, appears tome ii ml escribed in 
E. B. ; indeed if I am correct in my supposition, it dt)cs not belong to any 
section there; for, as far as I can sec with the deepest magnifier I poss«'ss, it- 
antennae are not bro/um^ but entire, though of this, owing to its minuteness | 
am not positive. However tliat may be, 1 see no Curcuho in Section A. IP* nf 
E. 13. which, like this, is wholly black, with reildi.'^^h antenna;. I found it on 
some species of willow, and then on Mespilus Oxijacantha. 

**No. 3. is doubtless Curculio variabilis of Fabrieius and Panzer. Whetner 
Mr. Marshum had not .seen it, or he deemed it a variety of C. juyrirostrist 1 
not, but it is not described in E. 13. That it is a variety of that I can scared) 
believe, though Faykull, on hi.s usual plan of making as many varieties a.s pos 
siblc, chooses to consider it so. I sent lately to Mr. Marshom, who has honouro 
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lie with a letter, ten or twelve Curculiones^ which I am not able to name from 
ii. B. Perhaps some of them are new, but I have no duplicates. 

“Before I found the true Dytiscus recurvus^ I had called, though in great 
loubt, No. 4. by that name. As it is not that, I see nothing in E. B. which it 
•an he. D. Uneatus I have : and though its linecs are somewhat like those of 
liat, yet tiie two-lobcd spot on its thorax, and ferruginous abdomen, sufii- 
liently distinguish it. 

“No. 5. is doubtless D. flexuosus. It is not unfrequent here; and as it 
ippears from E. B. not very common, I send a couple of specimens. 

“ Mr. Marshara tells me that he has not Ilydrophilus CicindeloideSj and as this 
nay be the case with you, I send a specimen. It is not very uncommon here. 

[s not this Ehphorus ehngatus of Eabrlcius, with the description of which it 
ippears to me wholly to agree? • 

“ I send a specimen of Carabus purpuro-caruleus, which, from there being a 
local habitat to it in E. B., I conclude rare. I have found five or six specimens 
:»f it in a particular clayey bank. 

“ No. C. is so much like what I call Carabus Utloralis, except in wanting the 
uaculai at the base of the elytra, that it can hardly be considered other than a 
variety of that ; yet I never found it in company with C. Uttoralis, nor. indeed, 
iiiywhcre but on the shore of the Humber, where it is not very common, and 
[ never found a single specimen of C. liitoralis near to this habitat. 

“ No. 7. is a small Carabus^ which I also find on the banks of the Humber, 
uid only there. Its tmneated and smooth, or most obsoletely striated elytra, 
50 obviously characterise it, that I have little doubt of its being undcscribed in 
!■:. B.^ 

“No. 8. is so exactly like Carabus margmatus^ except in wanting its testa- 
ceous margin, that I imagine it is merely a variety of that. 

“ No. 9. (1, 2, 3.), though dificring considerably in colour, are, as you will at 
once perceive, the same insect, which is common under clods of earth on the 
shores of the Huniber, in company with a species of Oniscus. Elsewhere 1 have 
not seen it. I at first imagined the testaceous specimens (No. 1.), which arc 
u»''St numerous, had bccu hut lately disclosed from the chrysalis ; and to detcr- 
iiiiiie this, I fed and kept alive one of them for a month, but at the end of that 
period its colour was not alterc«l. The punctulatc pilose surface of these 
Ca*-(dil furnish charactcrisiics not very common in this genus ; yet I am uncer- 
t:iiu whether any one of the varieties be described in E. B. No. 2. agrees, in 
colour and several other respects, with C. echinatusy but its elytra arc not 
' jniiictato- striate,' but striate, with piuicta in the interstices. No. 3. would do 
I^rctty well for C. punctulatus ; but its feet are not of the same colour as the 
abdomen, and no mention is made of any pubescence on the surfa<‘e of that. 
All the specimens of No. 9. which I have examined, — and I have observeti 
many, — arc furnished witli a very good characteristic, independent of colour. 
They have (like Carabus iihialis') no abbreviated stria next the suture at the base 
f\f the elytra. 1 send several specimens of this for examination: you will at 
unce know whether it is new or not. 

“No. 10. 1 have called Carabus foraminulositSy but with some hesitation, for 
neither docs the colour altogether accord, nor can the strice be called * suh- 
obsolcte,* according to my idea of that term. In its puiictulate and sub- 
imVcseent surface, as well as colour, it agrees with the fuscous specimens of 
^ 0 . 9.; but its greater size, abbreviated strisc next the suture (ns is usual in 
this genus), and shorter impressed line on the thorax, afford sufficient dis- 
criminations. It inhabits a particular clayey bank, near us, on breaking lumps 
of which you may often find it in oval holes, in the inside of them, apparently 
just excluded from the chrysalis. 

“ Nos. 11. and 12., though extremely common, I am not able to refer satis* 
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fiictorily to any in E. B„ and I therefore send them, though I have no idea but 
that they are well known to you. 

“ My friend Mr. Watson informs mo that you are writing a ]Monograph of 
Staphylini^ which 1 am extremely glad to hear, as my little experience , has 
convinced me that there are many English ones yet undescribed ; and, in a 
genus where so many species arc of the same colour, long and full descriptions 
are peculiarly requisite. All the unnamed specimens I had of this genus I 
sent to Mr. Marsham; and if he finds any likely to be new to you, he will 
doubtless send them to you. I herewith enclose a few specimens. I shall be 
glad if any of them are new to you : if not, you will oblige me by returning 
iliein, named, by Mr. Rodwcll, for my information. 

“ No. 13. I have called S. obscurua. It is common on the shore of the 
number. » 

“ No. 14. must be S. cruentatus, not uncommon here. I send these two, be- 
cause of their having localhabitats given them in E. B. 

“No. 17. is not uncommon here, but I can find no one in E. B. with whicli 
it accords well. The remaining Staphylini, chiefly minute ones, I have nor, 
particularly examined, and probably many of them are described in E. B. 

“No. 18. is a Cassida which I took some months ago, but I forget where. I 
am doubtful it it be described in E. B. With the spccilio character of C. si- 
mills it perfectly accords, but not with the size or the deseriptioii, for neither is 
the thorax longitudinally elevated, nor are the feet pallid, — the thighs, exec] t 
the apex, being wholly black. Can it be your C. liriophora? yet 1 see nothing 
of the macula and black puncta you mention. This I shall be able to determine 
^hortly as I have at present by me two or three of the pupas of, I expect, your 
C. liriophora, which I have found and fed, as you direct, on Carduus arvensis. 

“ Scarites thoracicus of “ llliger’s ‘Kufer Frcussons,’ I have found abundantly 
in the dried-up mouth of a pond, along with Iletcrocerus marginatus, Mr. 
Marsham tells me he has had it sent him, perhaps by yourself. I send, how- 
ever, one or two specimens. 

As Mr. Marsham mentions the place where, and person by wdiom^ Coed- 
nella l8-guttata was taken, I presume it i.s not found by every entomologist 
everywhere, and I therefore send a sj)ecimcn. Its habitat is Pinus sylvtstris, 
from diflerent trees of which I shook, the other day, five or six specimens. 

“This ends my list of duplicates of insects in my possession that there is a 
possibility of being new to you. I am sorry it is not in my power to send a 
greater number. 

“Since I began my entomological career, 'which is within these six montlis, 1 
have stumbled on a few insects to a certainty not described in E. B., viz. 
Donacia appendiculata and Carabus spinilabris of Panzer, ‘ Faun. Clerin.,’ and 
Carabus dorsalis and C. discus of Fabricius, ‘ Ent. 8yst.* Of these 1 have net 
duplicates, and I have sent them to Mr. Marsham. Since I 'wrote to him, I 
have found four or five specimens of Carabus elevatus of Fab. ‘ Ent. Syst.’ Xo. 

1 66. (not 33., which very absurdly has the s-ame trivial name). One of thoe, 
No. 20., I enclose. Whether these have been found by any one else .since the 
publication of E. B., I am ignorant. — But I hasten to conclude this lung 
letter. 

I am, sir, respectfully, 

“ Your most obedient servant, 

“ William Scknce.” 


To this letter I had the pleasure of receiving t!ic following reply from 
Mr# Kirby ; — 
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“ Barham, Nov. 30. 1805. 

“ Sir, — When your obliging letter .and box of insects arrived here I was in 
London, and did not return till towards the middle of October, when Mr. George 
Rodwcll had left Suffolk, or I would, if possible, have returned your box and 
an answer by him. Since that time I have been so busily engaged, principally 
in preparing my paper upon the genus Apion for the press, that 1 have not had 
time to consider the contents of the little box you were so good as to send. 
Having now despatched that business, and besides having an opportunity by a 
private conveyance of getting this as far as Pocklington in Yorkshire, I shall at 
length endeavour to answer your queries as well as I am able. Your letters to 
my friend Marsham, of which he had indulged me with a sight, excited in my 
mind a strong inclination to correspond with a naturalist Mio, from his very 
outset, seemed to enter so deeply into the subject, — who, so far from falling 
into the errors usual witli beginners, determined Ids species with the judgment 
and precision of the most experienced naturalist. But I leave prefacing, as I 
luue but little time allowed me to jircpare my letter. 

“ 1. Your Curculio No. 1. 1 have long been acquainted with, and have al- 
way.s taken it for the Cure. Quercus, Linn. The description in ‘ Faun. Suec.’ 
mentions the triangle observable in certain lights at the base of the elytra. A 
eorrespomlent of mine in Sweden, to \vhom I sent it, writes me w’ord that it is 
certainly C. Vimlnalls of Fahr. and Paykull. 1 have not Panzer’s ‘ Kut. Germ.,’ 
only his ‘ Faun. Ins. Germ. Init.’ ; therefore I cannot say whether the insect in 
question apj)ears to me his C. Betuleii. 

“ 2. The specimen sent me is Cure. AccUanau Marsh.: it lias black antennte. 
That taken upon the willow, wdiich 1 once found here, is Cure. Saliceti of Fa- 
briciiis. It is distinguished by a wdiitc scutclliiin, rufous stalk to the antenmv, 
and rufous tibiic. In both these species the antenme are broken, though the 
livst joint is not so long as is often the ease ; but the insects being very minute, 
it is not easy to uiilbld the antennm, and they usually arc so closely folded as to 
look as if they were inserted at the base of the rostrum, and were unbroken ; 
but I have specimens of both, with the antcnnic unfolded. 

“ 3. Cure, variabilis of Fabr., doubtless ; but I think Paykull right in giving 
it as a variety of C. nlyrirostris. What hairs arc left upon the elytra arc green, 
and tlie colour of the substance of the elytra in ni(jriro.stris is rufous. C. va- 
ridbilis is probably a late-disclosed specimeii, I liavc it from Sweden of all 
shades. 

“ 4. It comes very near Dytifirns Iofcatu.s' of IMarsham, but may be distinct, 
unless, as is probable, it is a sexual variety. !My specimen of D. lineatus is a 
lomale, ainl No. 4. is a m.ale. Neither of these is D. lineatus of Fabr. and Payk., 
which I have from Major Gyllcnbal, my Swedish correspondent. I have only 
a single specimen of JJ. lineatus ; one more I took and gave Mr. Marsham. 
No. 4. I never saw before; for the specimen you sent Mr. M., as this variety, 
was a black abdonieiicd one. 

“ 5. D.flexuosus, E. B. ; D. pieius, Fabr. Payk. ; arcuatus, Panz. xxvi. 1. ? 

‘‘ 6. Carabus. I think, with you, that this is only a variety of C. litioralis. 
I had not .seen it before. Observe, that most of these little Curabi^ wdiieh wc 
find in moi^t place.*^, are of a different habit from the others. They come near 
to Elaphrus of Fabr., and are reckoned as such by some authors, but I think 
they would form a distinct genus. 1 had named it Oajs (Gr. okus, cc/cr), but 
Latrcille has called it Ikmhidion (‘ Hist, dcs Crusiac. et ins.’ vol iii. p. 8., :uid 
vii. p. exterior palpi are exactly those of Cicindela Jlavipes {Ela- 

phrus)^ and so arc their habits. The last joint but one of the tormer is in- 
n-iissate, and the last very minute and setifurm. To this genus belong 51, 52, 
54. 56, 57. 73. 75. 77 V 80, 81., of ‘Eut. Brit.’ 

“ 7. Carabus truncatellus, ‘ Ent. Brit.* 
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“ 8. is, I think, distinct from C. marginatus. It is more shining ; proportion- 
ally shorter ; tlie legs are entirely black, and the hind-legs not so long in pro- 
portion. I take it to be C. viduus, Panz., or very near it, or perhaps a variet}/ 
of C. 8 'punctatuSy Marsh. 

“ 9. (1.) C. punctulatus, E. B. I think, from a mcmoradiim I made as 
to that insect, Corpus parum villosum. It is doubtless only a variety of 9. (2, 3.) 

“ 9. (2, 3.) C. echinatuSy E. B. C. pubescensy Payk, I have found it more 
than once near the salt-water rivers, sub alga, 

“ 10. is C. puncticollis of Paykull. It is certainly similar to C. foraminuhsus 
but it is smaller and blacker, the thorax something shorter in proportion ; per- 
Iiaps it is the male ; iti other respects they exactly resemble each other. Sub- 
obsolete may be rendered between striae that arc of the usual depth and those 
tliat are but just visible : it is an indefinite term, and must bo taken indefinitely. 
In my specimens of C. Joraminulosus the striae are as deep as they commonly’ 
lire in this genus. 

“11. C. apricariusy Fabr. 

“ 12. C. nigricepSy ‘Ent. Brit.’ 

“ 20. C. elevatus is C. untfasciafuSy * Ent. Brit.’ It is scarcely C. eh'vatus 
of Fabrieius, who says of his ‘ Statura et magnitudo omnino C crux minor.' 
C. crux minor is of a dillerent shape, and larger. This insect is very scarce. 

“ 13. is, I believe, Staph. punctulatuSy ‘ Ent. Brit.’ It is not S. obsciirus. 
The punctula upon the bead and thorax of this latter arc more numerous, and 
there is an impunctate line observable on the thora.x. In punctulatuSy too, tlie 
head and thorax are nitiduy but not so in obscurus, 

“ 14. St. cruentatuSy* }^nt. Brit.i St. GlabratuSy Grayenhorsty ‘Insect. Mieropt 
Bninsvic,’ p. 178. No. 38. 

“ 15. St, tricolory Fabr. var.? not of Mavshain. St. tricolor y ‘ Ent. P>nt.’ is 
Peederus mclanocephalus of Fabr. 

“17. I have this for a variety of St. linear isy * Ent. Brit.’; St. punctulatiis, 
Gravenhorst, No. 37. 

“ 17. St. pyrrhopuSy mllii, 

“18. I think this is merely a small variety of Cassida siniilisy ‘ Ihit. Brit.’ 
(C. rubiginosa, IHig. Ilerbst.; C. r/rw//,s% Fabr. uml I’aykuil, according to Major 
Gyllenhal). The base of the thighs is in all the specimens black. The thorax 
in this specimen is a little elevated longitudinally, at least anteriorly. 

“ Scarites thoracicus appears somewhat ditlercnt from the species we fiad 
here, but I believe it to be the true one. 

“ Coccinella IS-guttata. Since that specimen was t.aken inemioncd in ‘Ent. 
Brit.’ by my pupil Mr. ISheppard, I have found it plentifully myself. 

“ With respect to the other insects without a label. I timl one new species ef 
the S taphy 1 1 nus tribe i but upon these I shall reserve myself till I return the 
box, into which I hope I shall have it in my power to put a few things that 
may not be unacceptable to you, in return for your kindness ; but, having last 
year disposed of 1400 or 1500 specimens to various correspondents, my duplicate 
drawer is rather poor at this time. I have received Donacia appendiculuta 
from my Swedish friend, but hope you will find more, as I should be glad to 
possess a British specimen. It is D. Eguiseti of F,ibricius. There are a nunihcr 
of curious things amongst those you sent to Mr. Marsham, but I had not time 
to examine them all. After you have suppliecl him, I shall feel mucli obliged 
if you occasionally think of rnc, and I shall be liappy to make such a return as 
1 am able. Curabus spinilabriSy Panz, is C. brunneusy Marsh., ‘ Ent. Brit. ; 
C. rufescensy Fabr., and C. Jerrugineus of the Linnacan Cabinet. With C. spini- 
barbisy and a non-dcscript I have, it forms a distinct genus, but is not a Manti- 
cora. Latrcille calls it Po^ronop/toritv. Tom. 3., p. 88. 

“ I should be much obliged to you to give my compliments to Mr. Watson, 
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and thanks for his obliging letter, which I would have answered by this con- 
veyance, but I had not time ; but it shall not remain long unanswered. My 
best compliments and kind remembrances also to Mr George Rodwell. Should 
you ever by pleasure or business bo induced to visit Suffolk, I should be ex- 
tremely hajjpy to have the pleasure of your company at Barham for a few days. 
My cabinet is tolerably rich both in indigenous and foreign insects. 

“ I have enclosed a list of my desiderata with respect to ‘ Ent. Brit.’ that you 
may not have the trouble of sending me insects that X am already possessed of. 
If you could do the same with respect to your own insects, 1 should better 
know what to scjuI. I have referred above to Gravenhorst’s ‘ Insecta Micro- 
ptera Bruns vicensia :* it is the most complete work upon Staphylinus^ Linn, 
that has yet appeared. And now my paper admonishes me that it is time tu 
assure you that I am, Sir, 

“ Your obdged and obedient, humble servant, 

** Wm. Kirbv.” 

These two letters are given in full, as specimens of the way in which 
our entomological corres[)ontk*nce was carried on, but from the remain- 
ing twenty-seven letters which passed between us up to October 22. 
1808 (most of them very long, one of mine accompanying 214 insects 
sent to Mr. Kirby, with remarks on them, filling sixteen ordinary folio 
pages, which received an answer occupying almost as many), I shall give 
only extracts, as the letters themselves being purely scientific would 
have no interest for the general reader, and not much for the entomo- 
logist, now that the points we so earnestly discussed as to identity of 
species, &c., have been mostly long since settled : — 

“Barham, ^Xarch 6th, 1806. 

“ Dear Sir, — After thanking you, which I do very heartily for yoar kind 
and intelligent letter, I shall proceed immediately to business, lest I should not 
find this sheet long enough for what I have to say.” 

Then follow three closely written pages of comments on my remarks 
and queries as to his observations on the insects 1 sent him, and the 
letter concludes as below : — 

“ And now, my dear Sir, I think you will be almost inclined to say. Well 
here’s a Boland for my Oliver. I fear you will not get through my disserta- 
tions with so little tediuni as I did yours. I beg you will never apologise to 
me for the queries you ])roi)ose, for thf*y lead to useful inquiries and the acqui- 
sition of knowledge, and mutually improve us in our favourite science, I shall 
be much dis:ippoi!ite<l, indeed, if, when you make your journey to London, you 
do not return via Barham ; it is only going tw'o sides of an obtuse-angled 
triangle ; if it w^as time of peace, vessels are often sailing from Ipswich to 
Hull. From London here, is about 72 miles, Cambridge 49 ; you know I 
imagine how far it is from thence to Hull,— Lynn, probably would bo the 
shortest way. Pray remember me very kindly to ^Ir. George Bodwell, and 
tell him his brother and sister hero are both well. I had it letter from Mr. 
Marsham the other day ; he was well. I expect another to-morrow. I sliall 
be glad to fill up any vacancies in your cabinet in my power, and, therefore, 
request your list of dc\siderata. I have, I suppose, the best part of 1000 Colc- 
opicra sent by my Swedish correspondent, ilajor Gyllcnhal, by which I am 
enabled to ascertain a large proportion of Pay hull’s insects, ancl I have many 
English you will not sec elsewhere. If you collect foreign insects vcai will^see 
here the best collection of foreign Hymenoptcra, I believe, now” in Lnglaru , 
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without Fraucillou’s be excepted. You see I can’t willingly quit the subject of 
your visiting Barham. 

“ Darkness is coming on, and admonishes me to conclude this long epistle, 

“ I am. Dear Sir. 

“ Your obliged and sincere friend and servant, 

“ Wm. Kirby.” 

“ P. S. — Do you see Sowerby’s ‘ British Miscellany?* the Entomological 
part of it is now done by me. In No. 10. are figures of four very scarce British 
Coleoptera, viz. Sfaphj^Unus concolor^ ‘ E. B.’ (which is the true dilatatus of 
authors) ; Scaraheeus pumihts ^ 0 do. ; Ceramhijx fulminans, Pabr., and 
Carabus chrt/sostomosy ‘E. B.* which is Drt/pta emarginata^ Eiibr. ‘ Syst. Elcuth;’ 
Cicindela emarginata^ * Ent. Syst.* and Panzer, &c. The Lepidopterous part I 
have no concern in. There are several curious insects in the other numbers, 
and particularly my Stglops Melitta, with which mg descriptions begin 
March 11.’* 

In June 1806, I accepted Mr. Kirby’s pressing invitation to visit him 
on my way from London to Hull, and spent ten delightful days with 
him at Barham. Five or six of these were devoted to a minute exa- 
min.'ition together of his Coleoptera, species by species, and I need not say 
wdiat a fund of knowdedge 1 derived from this inspection, accompanied 
by his comments, nor what a large accession my collection received 
from his very liberal contribution of his duplicates. Three or four day.'i 
were given to an entomological excursion in his gig, to visit the shores of 
the Orwell, where I found many insects new to me. 

From the fir.st letter I Iiad from iNIr. Kirby after my return to Hull 
copious extracts may be given, as they will be intelligible to entomo- 
logists without the letter to which it refers ; and also from another con- 
taining the details of a pede.strian tour to w hich it alludes, which may 
interest nori-entornological readers. 


“ Barham, August 1 1 . T&06. 

“Dear Sir, — Your kind letter was particularly acceptable, as I hogan tr 
feel uneasy at not hearing from v'ou, and wa.s thinking of writing to you whc’i 
it arrived. You will, perhaps, he disaj)p<)iutcd at not receiving a folio sheet, 
but this is to go in a frank with otlicr letters, and therefore I must content niy* 
self with the usual size. To make amends 1 will write as sniall and close :t' 
possible. And now to answer the entomological part of your letter. My’largtr 
Curculio rcsinosus stands in iny catalogue under the name of Colon. Fabrier.i' 
lijid a Cure. Colon, hut it is now a Uhynduvnus. J>)id you take many of 
pygmccus? I have not an English sjiecimeii. 

“ Your frontispiece came safe: it lost not a joint cither from ant«.ui'.n’ 

or tarsi. I am speaking of your Carabus Bruntoni, under which name I havi- 
entered it in my catalogue. 1 feel much coTiceni at the unexpected death oi 

this gentleman, and regret your loss and that of natural history Of Ca- 

rabus vinalis I should he glad of another specimen or two when you can spar^.' 

them J rtgoicc to fitid you have taken more of Donacia Zostcrtc. Gyl- 

lenhal made Zo.ster<e and Equiseti as varieties, hut not as sexual I ha\' 

compared JJyliscus Frater with JJ. elagans, and believe you are right. There i' 
also a pair of lines of points on the disk of the elytra, yet under three glasses 1 
sometimes think I discover these points on Frater. ...... 1 have fouiul no inoii 

specimens of Curculio globosus in our old favourite haunt, the chalk-pit. Ihav 
been there but t.vice since you left Barham. The first time 1 found a ue*. 
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Psehpfms like Anthicus Dresdensis (Panz, 98, i.), but with a narrower thorax, 

^ and palpi equally remarkable, and a very minute Cistela^ nearly related to 
Cistela viaritima, E. B., but much more diminutive, with the same characters 
exactly, except that the feet are red. This, with maritimay seem properly to 
form a distinct genus, intermediate between Byrrhus and Cisiela. I also found 
a nigro-ajiieous Omalium (once Acidotd), of whicli I had never taken but one 
before in the same spot. Tlie last time I took only a black Anisotomay which I 
had taken there once before ; nothing else of consequence has found its way 
into iny phials. Sheppard’s Tetratoma that he finds upon the fir, of which he 
gave you a pair, is SphfjHridium humeraley Fabr. ‘Ent. Syst.’ i. 79. 9. You re- 
member my taking a small fcrrugincous Nitidula upon the new pales as wc 
went to the pit ; it turned out Spheeridium Colon of Panzer, 84, i., but certainly 
not of Fubricius. Sheppard writes me word he has taken two more of Apion 
niyritarse upon Corylnsy and above thirty Trox sabulosusy under the old ram’s 
horn, where I took throe. One of the Staphylini whicli you took at Levington 
you left here : it jiroved to be Staph, cepluilotcs of Gravenhorst, and looking at 
my MS., [ find I had referred to your cabinet for it : therefore, concluding you 
had a specimen, I put it in my own cabinet : if you find I am wrong, tell me, 
and I will send it with the rest. The Apion you found upon Lathyrua pratensis 
proves to be my Apion sahulatnm; that upon OnoniSy a variety of rny Eroi. I 
found a nondescript one among Mr. Hooker’s parcel, which I have called 
rotundiroUey from its globose thorax. There were forty insects in the two 
boxes [Mr. Hooker’s] that were cither new or very rare. 

“ I am going, if stout enough, — for I have been much troubled since you 
left Barham, with lumbago, — on Monday next, to take the tour of the Suffolk 
coast on foot, from Walton, where wc slept, to Yarmouth, and hope I shall 
make some additions to the catalogue of British insects, and to the collections 
of myself and friends. I take a fortnight for the purpose ; shall go to Sheppard’s 
on Sunday evening, and then proceed leisurely, and return home, I believe, 
inland. If the weather continues as fair as it is now, the expedition will be 
delightful, and I shall only wish you w’crc my comes in vidy but I must go solus 
cum solo Banyero* Poor Shci)pard can’t foot it so far, and there is no other 

hcros entomohxjicus in this neighbourhood. I wrote to Mr. MacLeay, but he 

can’t get out for even a single day, he says. I had a letter from our good friend 
Marsham not long since ; he Inis been to visit the Dean of liochester and Mr. 
Lambert (at least he was going when he woote), but, I suppose, will soon 
return. I have been extremely busy upon the natural characters of Staphy^ 
lows, and have made drawingvS of the antenna*, palpi, &e., of several of my 
families. I have not yet determined whether it is to be Callicerus Spejicii 

or Aieochara Spenciiy the jjalpi come so very near the latter genus. 1 often 

wish for you at iny elbow to give me a lift, when occasionally I feel my- 
self stupid. I tiiul it dillieult to get a clear idea of the interior j)alpi of 
Stenns. Jn this drawing, u, is the end of the tongue, and, h, the interior 
palpi as they ap})ear from a specimen of mine. 1 think they are biartieulatc, 
but cannot satisfy myself on this point. Be so good as to examine one of 
yours, and give me your ideas. When you go to Ripon I shall be glad to 
hear of your success, and shall detail to you the result of inv expedition. 

“ Believe me, &c.” 

“Barham, Sept. 24, IHOf. 

“ Dear Sir, — I was gratified to find your tour was so pleasant and sue- 
eessfnl. Mine, unfortunately, terminated ditlerently, and my entomological 
captures (of consequence) did not reach a Greek plural, being in minibcr only 

* His dog ‘’Ranger.” 

i» p 
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two — one specimen of Tenebrio cac/averiwjw, Pabr., where Sheppard used to 
find it in tolerable plenty ; and a new Carabus, connecting caicnulatus of 
Marsham with violaceus of* ditto. I take it to be catenatus of Panzer (87, 4.), 
but am not certain, as it docs not quite agree with his description. An un- 
happy foot had trod upon my specimen, and very much injured it. I looked, 
as you may suppose, very earnestly for more, but could not find one. I 
showed it to an intelligent gentleman in the neighbourhood, who said, if he 
met with anything like it, he would take it. 

Now for my misfortunes. The first day of my travels proved exceedingly 
hot. I had at my back, under my coat, a pad called an ‘ Independent,’ wliieh 
was suspended from my shoulders and buttoned close to the small of my back. 
I found this friend, for a new acquaintance, much too warm in his attachment ; 
he carried for me a double change of linen. I had, besides, ten pockets, 
disj)osed here and there about me, in whieh I carried, to little ]>urposc as you 
find, all the needfuls for a Ilcros Eutomologicus who would have a successful 
campaign. Hot as I was, I was so unfortunate as to be disappointed in most 
of my cllorts to procure refreshment ; an<l at the public-house where I j)roposed 
sleeping, the hostess could produce only a negative bill of fare, so that I war 
forced, after a long march, to content myself with bread and butter and bud 
beer for my dinner. Indignant at this, and being resolved to taste flesh before 
I slept, I pushed forward to another village, and was hospitably received and 
entertained by a gciitlcman-farrncr of whom I had some knowledge. I was, 
however, not a little fatigued ; and to add to my disasters, the next day, when 
I proposed walking only four miles, and going by water the rest of my day a 
allotment, I unluckily missed my way, and was obliged to walk eleven miles, 
and great part through a very heavy sand. The fatigues of these two days, and 
the privations of the first, brought a nervous complaint upon me, attended by 
a most uncomfortable de})ression of spirits. However, between walking and 
riding, I managed to get as far as Lowestoft, from whence, at the cud of the 
first w'cek, I started with another gentleman in post-chaises for Barham, wdiere 
I arrived on the Saturday morning. I was out of order for some time aitenny 
return home, but have now' 'recovered my usual health. I saw' all the towns 
upon tli <3 coast I had not seen before, and every place that wnis w'orthy of 
notice. Thus nmch for my tour. 1 shall now begin niy reply to your letter in 
order.” [From the two clusely-writteii pages that follow, sucli slnat extracts 
only are given as are likely to interest the entomulogist.] 

“ Staphylinus carahoides w’as never betore taken in Liigland, that I know of, 
and I shall be thankful for British specimens. Curabus stodts^ l\iyk.As eei- 
tainly .synonymous with your C. JUnmtoni .... 1 suspect your rudims, 
like orbiculains, to be ditferent from mine, on the liead of wdiich I can di.'rCo\ci 
no ill) punctate line . . . Your conjecture is right, that Caruhus whropusy L. J>., 
is rotundaluSf Payk. I have both an English and Swedi.'-h specimen .... lo 
your great .satisfaction, I can assure you that your J Jij tt setts f rater is not assi- 

milis of Payk I have observed tliat the puncta upon the head and fli uax 

of Staph g/inus skreorar ins arc larger than in ergthropterus ixud castanopta us : 
but with iny triple glass I have not been able to see that they are ocellated ; u 
hair arises from each, but that i.s also the case in ergthropkrus ; so you sec that 
the epithet lyncean belongs rather to your eyes than mine ... 1 have the 
Hydrophilus like luridus you menlicm ; but I have considered it only as .i 
variety .... And now, 1 think, I have, finished my reply to all your qiiones, 
&c. ; and must thank you both for the information yon give me (always ui* 
nishing me with something valuable of which I w-as before ignorant, uu' 
enabling me to attain by imtting me ujioii researcb). I shall only tail ur 
observe upon this subject, that if you do not furnish us with some >a na^> e' 
work upon some «iepajiment of our favourite science, you will be iiicxcusa c. 
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“ Mr. Haworth spent a day with me about a month ago. He left me a speci- 
men of what appears to be Dytiscus minimus of Schrank .... He left me like- 
wise a Gyrinus very like natatory with rufous elytra .... I don’t recollect whether 
we made out the Copris you took at Landguard-fort. I liad received one of 
the same species from Dillwyn, and named it reticuhitus. I since find by com- 
paring it with Gyllenhal’s insects, that it is Scar. Xiphias of Paykull, Copris 

^uchicornis of Sturm, Illiger, and Panzer, but not of E. B I have now 

given you all the entomological intelligence my budget contains. A later 
letter from my friend Marsham tells me he had no success in that way in his 
late expedition. I shall hope to see something new in Norfolk, whitlicr I am 
going for a month next Monday fortnight : I am sure I shall, at least, in 
Hooker's cabinet : so that if you write between the 20th of Sept, and the 20th 
of Nov., your letter must be directed to me, liev. Dr. Sutton's, Lower Close, 
Nonvich. I shall not forget to infoAn you of what occurs in my way .... I 
hope you will do what you hint at — take a walk Barham-way next summer. 

I think I could meet you on the road, at least as far as Cambridge, and 
accompany you here. 

“ Believe me, &c.” 

‘‘Barham, March 22, 1807. 

“ Dear Sir, — I don’t wonder at your surprise at my long silence ; yet the 
reason of it is contained in your favour, for wliich I tliank you the more, 
bceansc I do not deserve it. You say — ‘The fact is, tliat for the two months 
succeeding my last I was so occupied with /o?.-entomological affairs that I had 
not leisure to look at an insect.’ This has been precisely my case .... 
I have boxes of insects both from Haworth and Hooker to name, whicli I 
am afraid the owners think I have cribbed ; and when I shall hare leisure to 
look them over and return them, I cannot tell : so I trust you will accept of this 
my apology. In London, I went over Sir Joseph’s Staphylini ; but there was 
nothing very remarkable amongst them except S. aureus, wliicli is of the same 
fainilv with S. murinus, &c. I found .several non-dcscript species in Mr. 
M‘r ^eay’s cabinet, which he purchased from the Leverian Museum, and one? 
large and blue one Irom old Drury’s cabinet. Another })iccc of entomological 
news 1 can tell you, — that M‘Lcay has purchased all Donovan’s foreign 
insects — a most valuable addition to his collection, which in value falls not very 
far short of Evancillon’s. I will now endeavour to answer your letter . . . .” 

“ Barham, April 1, 1807. 

“Dear Sir, — Your box arrived here safe last Thursday or Friday without 
any damage of consequence .... 1 have looked over the contents of your 

hr^x and Mr. Watson’s, but have not yci had leisure 'to compare eitlier with my 
own cabinet ; l)ut the following in your parcel at the first glance seem to mo 
new: — No. 4, Carabus scituliis. No. 14. Dytiscus sritulus — a very pretty 
sy)ecios. No. 19, JIullptns mucrouatus? I have one very near it, I am sure. 
No. 20, liclophorus ionyipalpis, appears to me quite a new insect, and not Hy(f. 
hmgipii Ipis ot' E. M. . ... iio. i], Cathcretes Juuci aud vifidus, iwchoth 

new to mo, except one be in Shep])ard’s cabinet. 44 is now to me. 7G, Cur- 
culio Geraiiii, new to me us British. Apion, Nos. SI, 82. 93. 90, seem to me 
all now. Ill, Mordelhi picca, new to me. 1.3S, Stapb. fulrlpcnnis, new I think; 
139 also, and 144. Alvochara, No. IGO, is a very pretty .species; the pile 
glitters like silver in certain lights. 194. 1 believe this may be disl met from 
Iwvior; 197, also, is new 1 think. I don't think what you have sent me as Antho- 
phayus caraboidcs is that insect, seems to me to come nearer to Auifi.alpiuus. 
Tht'rc arc many others, concerning which I am dubious, but sball 1<11 you more 
when I can compare them with my own insects . . My entomological studies 

p r 2 



580 


APPENDIX. 


are pursued only between dinner and tea, so that you may imagine they do not 
proceed very rapidly. I am now engaged in making out the synonyms of 
Gravenhorst, which I find tedious enough. To save trouble, I mark in the 
margin of his family of Staphi^linus the number of piincta in the thoracic series 
thus j . I find this save some trouble, and recommend it to you ... I have 
the pleasure to tell you that I found, after you left me, the remains of Mordella 
fasciaia, E. B., which you may recollect I looked for in vain, and have put all 
together very adroitly.” . ... [A letter, dated July 7, of ten pages, contained 
observations on the 214 insects sent in the box alluded to above.] 

• ** Holme [Norfolk], July 31, 1807. 

“ My dear Sir, — Being so veiy near you as to discern, by the help of a 
glass, the Humber’s mouth, it will not be so well if I do not speak a few wonls 
to you, and give you some account of whali 1 have been doing since I left my 
own door.” [After a description of his journey and of Holme, and of twelve 
insects he had taken, the letter continues:] — “ But the pride and joy of my dis- 
coveries here is a new Apion^ which 1 have found in tolerable numbers upon 
Statice Limonium. It is by far the most splendid and beautiful, and I think 
also the largest species of the genus that I yet am acquainted with. I have 
already taken fifty specimens, and shall endeavour to get more. I call it Apion 
Limonii^ and it will form the concluding species of iny paper ; and so I may 
well say. Finis coronal opnsJ' [Then follow's a description and reference to a 
coloured figure on the blank }>age of the letter.] “ The figure is tolerably cor- 
rect, though I know not how to give the metallic hues of the original. 

“ I have no further communication now to make, except that tve made some 
inquiry whether there were any vessel going from this neighbourhood to Hull; 
blit we could not hear of any. If we hail met w'ith one with fair accommodation, 

I don’t know' whether we should not have paid you a flying visit ” 


“Barham, Aug. 31, 1807. 

“ My ilear Friend, — At length I have gone through all the contents of your 
box, and that of Messrs. Watson and Simpson.” .... [Then follow two 
j)agcs of descri})tions of the new' Staphjlini(l(C sent him.] 

•• In my last 1 detailed to you many of my captures at Holme, ending w-ith 
what I termed the prifle and joy of my di.scoverics, Apion Limonii ; but since 
that capture I have taken two in.seets in the same village, which are still more 
valuable: they are both of the Staphylini(l(c. One of those is a Tachinus, 
which 1 took a pair in putrid wood. Its peculiarity consists in its antemue, 
wdiich are uncommonly slender, with a knob at the end of each joint, and ver- 
ticils of hairs, thus, as in fig. 1. [Here follow' tw'o j)encil sketches.] No. 2 
rejjrcseiits the head and thorax of an (hplelus, related to O. nwrsifans and 
cumulus, but with four long horns upon the Jiead, the two anterior arising frmn 
tlic base of the inaxilhe and protruded before the head. It is, 1 think, a more 
curious insect than even iricorni.% of which, by the bye, I have also at last ,L,ot a 
specimen : I took it one morning upon Mrs. Kirby’s chemisette, as the ladies 
denominate their ncek-handkerchiefs, as .«jhe was wadking bcfiu'e breakfast in 
Hr. Sutton’s garden. In vain I laid traps of white linen for it; I could not 
meet with a second, although I also placed the same attraction in the same 
place. 1 found at Holme, and in a neighbouring village, an abundant supply 
of Apion nifjrilarsc upon the dock, the ha/.cl, the hawthorn, the elm, Ac. : so 
farewell rny haldtat, which seemed so remarkably confirmed by your taking it 
upon the same tree in the north. 

‘•A remarkable event befell me last week. I had been much afllictcd in the, 


course of the week by the ear-ache (a disorder which, if you never knew', f 
iiope you never v. ill, and which, by the by, must apologise fur any mistakes 
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you may find with respect to your insects). Mrs. Kirby went to our party [a 
weekly evening one], when the mail-coach horn blew, and the coach stopped: 
my servant went to the gate. In the interim, a gentleman got out, met the ser- 
vant, left not his name but his compliments, and he would call the foliowing day : 
then again mounted and disappeared. We were all puzzled who it should be; 
and I thought it must be Joseph Hooker (who is coming to-night), obliged by 
some circumstance to ante-date his visit. I sent my man in the morning, 
thinking it possible the gentleman might have stopped at Claydon, to request 
his company at breakfast. When lie came, instead of Hooker, I saw the coun- 
tenance of a perfect stranger, who said his name was Peck; that he was an 
American, and had been at Norwich with Dr. Smith, but that he had brought 
no letter of introduction, and that lie came on purpose to see me. Though lie 
spoke English well, I thought his accent rather French, and his having no 
vouchers were unpleasant circumstances; but 1 thought there could be no harm 
in showing him my cabinet. His observations showed me that he understood 
the subject, and was a man of consider:ihle information in Natural History. 
He promised to send me a publication of his upon Tenlhredo Ccrasi, seemed 
much gratified with what lie saw, and professed himself greatly obliged. Upon 
the whole, I was much jileascd with him, and it was doing some violence to 
myself that I did not ask him to take a bed at my house ; hut his want of 
introductory letters and vouchers of any kind would have made that an impru- 
dent step . . . .” 

“Barham, Jan. 7, 1808. 

“* Barham ! ! I So, then, the rector of Barham is not dead, as I imagined !’ 
Thi.s, my dear sir, would be a very natural exclamation upon seeing a letter 
from me. It is necessary, therefore, that I should make some apology for not 
sooner sending the boxes [of insects] and for my long silence .... As to 
writing, I liave been as deeply immersed in theology as yourself in jjolitical 
economy, so that I have not cast my eye upon an insect for months; and having 
notliing to write about, I did not think a letter of common chit-chat would pay 
the postage ” 


We now come to the origin of the “ Introduction to Entomology,” the 
history of which will be best given by quoting the passages in our letters 
referring to it. 

In the three or four letters I received from Mr. Kirby in the summer 
of IbOS, nothing occurs generally interesting. In that of October 12, 
after three folio pages of remarks on insects I had sent him, or in answer 
to queries as to fornuT ones, he observes at its close : — 

“ I attend to what you say wdth respect to pointing out the diftercnces between 
allied species, and shall do my best in that way. I think it is now' time to spare 
your eyes, which will have some ditlieulty in making out this scrawl. I have 
heard nothing lately either from Marshani or M‘Leay. ‘Knt. Brit.^ * I fear will 
never go on. A general English work on British Entomology I am sure w'oiild 
sell. Marsham could never have time to do it. low and I in partnership 
might very well, if it could be without hurting his fceliiifis, and an English 
work properly would not interfere with his Latin one; let foreigners afterwards, 
if they liked, translate it. As your time is nut taken up by secular business, 
you could occasionally come hero for a few w'ceks, each having specified genera 

• Marsbam*s “ Entomologia Britamiica.” 

P p 3 
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and looking over cacli other’s descriptions. I think we should show foreigners 
wc arc not so backward in this science as they imagine us to be. 

“ FarcAvcll, and believe me to be, 

“ Yours very truly, 

“ Wm. Kirby.” 

The preceding letter was followed by another long one from Mr. 
Kirby, dated November 15th, wholly occupied by a synopsis of the 
families, and sections of his Monograph of the Staphylinid(Cy on which he 
was then hard at work. My reply, dated Drypool, November 23rd, 
1808, to these two and a former letter was cliieHy filled by remarks on 
this synopsis, and on his paper on Apiou^ in the Linnean “ Transactions,” 
and by giving an outline of my proposed Monograph of the genus Cho- 
k'va : after which it proceeded as follows : — 

“ I will not here attempt to reply to the whole of the three valuable letters 

for w’hich I am indebted to you since my last At present I must only 

advert to two of their topics, — your hint rtdative to a co-partnership English 
* Eiitomologia Britamiica,’ and your remarks on the Linnean cabinet. Tlie 
former sciieme much pleased me, for, would you think it? tlic very same idea 
some time, ago glanced across my mind. 1 have nothing more at heart than 
being able to contribute to the advance of our science in this country, and in 
thinking on an EmjUsh description of our insects, the only mode of eflecting 
this, the thraight has struck me, ‘ could not my friend Kirby and I manage 
such a work?’ I dismissed the idea as a mere j)leasing fancy, partly from the 
reason you allude to, — the fear that our friend’s feelings might snifer, and 
partly bccaii'^e 1 know you arc at present otherwise engaged. Hut really, on 
second thoughts, when conlirmed by the similarity of yours, the plan docs ikh 
want feasibility. As ^Ir. Marsham certainly cannot himself take any share in 
an Englisli work, he could not be sony that others undertook it, and so fur 
from interfering with his Latin one, it w’onld, imlecd, greatly assist the sale. 
On the whole, I am inclined to think your scheme well worthy of further coji- 
sideration, and I think we should not lose sight of it. I slK)uld, to be sure, fc 
hut a sorry inirtncr in the concern, but my knowledge of German might he < f 
some use, and greater dispatch might he made by two than t>ne. IMy idea is 
that snch a work shouhl he publi>hed in numbers or parts, monthly or tpiur- 
terly. We should thus have nK)re time; pureha.sers would more ea.sily be 
found ; and from these, wdiich w’ould rather he the materials of a more periei t 
work than a eomjdetc *Entomologia Hritanniea,’ eventually a regular work 
might he fahrie.ated. The greatest obstacle with me is the risk of its not j'ay- 
ing itself. Having tasted the sweets of literary profit (I got my bookseller's 
account a few wrecks since: my six editions of ‘ Hritain indcpcmlent of Com- 
int'rce,’ leave about 230/. clear, — the first of the ‘ Kadical Cause of the pr(‘>ent 
l)i Stresses of the West India Planters,* 30/.; the second of this last, and my 
last pamphlets, arc yet unsettled; my c.xpcnsc of advertising was about 
Avhat a parenthesis ! pray don’t hold your breath to the close of the senttMicc), 
I should not like to lose by such an undertaking, thougli I should not care it’ it 
only paid its way. But it is loo bad to give one’s labour, and lose money into 
the bargain. 1 confess I am not so sanguine as you on this head. I fear wc 
could not expect a greater sale than Kbnig and Sims had for their ‘ Annals ot 
Botany,* which did not answer. And yet, surely 2.00 English entomologist 
could he had for purchasers ; and if so, by charging a good price, I think if 
might be made to pay, if published in parts. The best plan to ensure success 
would be to have a respectable bookseller engaged with one. But to me there 
appears a desideratum whose acquisition would greatly contribute to the 
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ccBS of such a work— I mean a popular ‘ Introduction to Entomology:’ and so 
long have I been convinced that this want is the greatest bar to the spread of 
the science amongst us, tliat in my solitary rambles I have sometimes occupied 
myself in sketching mentally the plan upon which I conceived it should he 
composed. If you give me encouragement I think I should be induced to give 
some form to my project. But it would be still better if you would become a 
partner in the speculation — and why not ? I heartily wish you would let our 
partnership begin here. I could give you a sketch of my scheme ; you could 
correct, add to it, or propose another. Out of both one could be made, and we 
might then divide the several parts between us, and finally jointly amalgamate 
them into a whole. Pray think of this, and give me your opinion.* 

“ Believe me, my dear Sir, 

“ Ever yours, 

• “ W. Spence.” 

Mr. Kirby’s answer to the preceding remarks was dated Barham, Dec. 
17, 1808. After referring to various entomological matters in my letter, 
he observes : — 

“ As our thoughts jumped, as they say, about a * British Entomology,’ so did 
they as to the j)rep!iratory step — an * Introduction to Entomology,’ — at least, 

I had such a work in my thoughts, and had gone so far as to draw up a list of 

* It is pro])cr to advert here to a discrepancy between my proposal in the above 
letter of i\ popular Introduction to Entomology when I tlrst starteil the idea, and the 
short account (»f the (u igiii of our book in my letter to the President of the Entomo- 
logical Society, announcing the death of Mr. Kirby (“Transactions of the Entomo- 
logical Society,’’ Vol. i. New Series, Procee<lings p. 1U.)> "i which the plan of 
giving it a popular form is spoken of as suhsr.qnent to a first idea I had men- 
tioned to him, of making it scientitic only. The fact is, that this was my impres- 
sion both in writing our Preface (iu which the plural number is necessarily used) 
anil the letter to the President of the Knlomological Society; and this impression 
rcniaineil until Mr, Freeman had sent me my letters to Mr. Kirby, and I had 
read the abovi* extract. From it 1 now see, ’that though my first idea of an In- 
troduction to Entomology was, as 1 well remember, that of making it scientitic 
merely, but very soon elianged into the eonvictioii that a popular way of treating 
the subject was alone likely to fulfil my aim, that of making converts to a study 
wliich 1 found yield me so much delight’, — I never mentioned the idea of a merely 
scientitic Introduction to Mr. Kirby at all, but from the first proposed to him hs 
being populat. This, in the many years which elapsed between the project of our 
book and the writing the Prefai-e, as well as the letter to the President of the 
jailvunological Society, had wholly esca])ed my recollection, and gave rise to the 
dia<’rej)ancv alluded to. In fact, from tlie moment Mr. Kirby had agreed to join 
me in earning out my plan of an Introductory work, any reference to its precise 
o»'igin vanished from my mind; all iiiy thoughts tor the many years the work 
occupied us, being devoted to executing ainl pcrtecting the de''ign in coiijiinctioa 
with my illustrious frieiul, without who.se aid it could not have been satisfactorily 
reali.sed. And that I should thus have propo.sed to him, and induced him to join 
me in carrving out iiiv original iilca, has always been to me a subjeet of self-gratii- 
lation ; for not onlv did our work, in a great degree, dispel the prejudices which had 
impeded the studv of Entomologv, and largely increase the number of its votaries, 
but it was of es.soritial service to the science, by olfering, under its various heads, 
fit opj)oi*tunities for the reception from his note-book ot the numerous detached ob- 
servations collecteil bv Mr. Kirby during many years, on the economy and habits 
of insect.s, which wouM othei"vvise, in all probability, have been lost to the world; 
and bv placing him under the necessity of extending his former studies to a much 
wider’and closer investigation o! overy department of Entomology, which led to a 
groat accession to his previous knowledge, yielding a rich harvest to the science 
both in our work an<l his subseciuent ones. 
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parts, and of terms applied to those parts. In order to break the matter gra- 
dually to Marsham, I have told him of our plan of an ‘ Introduction to En- 
tomology.’ With MacLcay, upon whose secrecy and judgincnt I can rely, 
I have gone further, having opened to him our whole plan, and requested his 
sentiments, as we would both wish to do every thing as much as possible in a 
way not to hurt our friend JMarsham’s feelings. The former 1 expect to hear 
from daily; I'rom tlic latter I have heard, but he took no notice of what I said 
about our ‘Introduction to Entomology.’ And now let me reply to what you 
say about terms,” &c. 

My reply to this letter is dated Drypool, Jan. 2, 1800, and six closely, 
written pages are filled with further comments on his proposed mono- 
graph of Staph If linida. I then proceed towards the end as follows : — 

“I am quite delighted that we have been so much in unison with regard to 
an ‘Introduction to Entomology,’ and I am glad that you have broken our 
scheme to Marsham, and fully unfolded it to MacEeay. Yet 1 fear, from the 
former’s silence, it is not quite what he approves, though I think it might be 
easily proved to him that nothing would be so likely to promote the sale of 
liis work as an elementary work on the science. I shall be impatient for Mac 
Lcay’s opinion of the scheme.” 

In another letter to Mr. Kirby, dated January 2j, 1809, principally 
devoted to giving iny reasons for making as few changes as possible in ohl 
and generally-received entomological nomenclature, though it may not 
be strictly correct, I observe towards its close : — 

“ To turn to another subject, — onr embryo ‘Introduction to Entomology,’ — 
I will here give you my ideas as to the plan of such a work, which I submit to 
your consideration. Tell me what you think of it, and propose any that you 
may deem better. Tlie first requisite of such a work is, I think, that it should 
be /KT/) «/«/•, — that it be a book which might be rca<l with pleasure and in- 
stnictioii even by those wlio have no intention of studying the technicals of the 
science. Entomology is at such a low ebb amongst us, and so many obsiaeb s 
and prejudices arc to be overcome in rendering it.s study general, that the fust 
approach cannot be made UiO attractive. In this view I would throw the work 
into Zei/er.v, — a form which admits of much latitude in amusing digressions, 
and for which Kousseau’s ‘ Letters on Botany,’ 8]>reiigers recent ‘ Letters on 
Cryptogarnic Terminology,’ vtc. arc suflicient precedents. From iny own ex- 
perience in studying the science of botany, I know bow much more jilcasant it 
is to have the at best rather dry materials of terminolngy conveyed in a familiar 
stylo, and made palatable by an attractive vehicle. Having fixed on the ep’s- 
tolary form, the lirst letter I would devote to refuting t)i»jeetioiis on the score ot 
the trifling nature of the science, — pointing out the advantages which man al- 
ready florivcs from the insect world ; — the probability of his greatly augment- 
ing them ; — the vast j)owcr of insects to injure him; — the necessity, in warding 
off this evil, of ascertaining them scientifically ; — the pleasures to he derived 
from the study, &c. &e. Then I would pnjcecd to the mode of collecting in- 
sects, preserving them, &c,, which would fill three or four letters. laistly, I 
would enter upon the terminology, — first giving a general idea of the system, 
and then teaching the terms by supposing the correspondent to have before him 
some very common Coleopterous species, the paits of which might be still fur- 
ther illustrated by a few good outline figure.s. In this description of parts I 
would confine myself cliiid.y to the order Coleoptcra, since that alone can at 
present be satisfactorily studied in Uiis country. The peculiar terminology ot 
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the other orders, a synopsis and elucidation of all the British genera (a grand 
desideratum), various critical remarks, &c., would fully make up a second vo- 
lume, if the first should be well received: and the interest of our pockets dis- 
suades from risking too much at once. To the end of the volume 1 would add 
a close-printed dictionary of terms, which would be useful for reference. The 
above outline, you perceive, wants a deal of filling uj); hut this sketch is sufficient 
to enable you to judge of the merits of the plan. I have thought a good deal 
about it, and I am persuaded that some such plan, as far as making the work 
attractive is concerned, will be infinitely preferable to any dry cliapter-and- 
versc bare enumeration of the parts of insects, like Yeats’s, or even Linno's and 
Fabricius’s immortal ‘ Fiindamenta’ and ‘ Philosophia.* Every body reads with 
avidity anecdotes of the uses, injurious properties, habits, &c., of insects ; and 
only admit your readers through syjLjh a vestibule, you will win numbers to the 
science, who would have been deterred at the very threshold of mere technical 
discussions. Indeed, [ very much doubt whether fifty copies of a Avork of the 
latter description would be sold ; of the former, 1 am sure, five hundred might. 
As I look upon our ‘ Introduction* scheme as determined on, ought w’C to lose 
much more time in setting about it ? ” 

Mr. Kirby’s next letter to me is dated Feb. l.'I, 1800 : and after three 
pages of remarks as to the expediency of retaining old and generally-used 
names, even though strictly not proper (as mandibulae for maxillae), which 
I had contended for, but to which he objected, he says towards the end of 
the letter — 

“ With rcsfK'ct to our copartnership, I do not think it is much conccmcd in 
this argument, fin* as our terms must be Englisli we should do no more than 
mention the names of Latin writers. The plan of the work which you have 
drawn up in Vdur letter, upon the whole pleases me much. I see with you the 
noccs.sity of making it a popular work, and wdth a view to it, have been making 
extracts from J.atrcillc, ami have got so forward as to have written a great 
part of the Introductory letter containing a defence of Entomology from all the 
objections that have been made to it. I think separate Letters should be al- 
lottcil to the injuries and benefits of insects, another to the wonderful particu- 
lai-s of their history, and then the mode of collecting and preserving them. 
But in my opinion the part that relates to terms should not he confined to Co- 
Icoptcra, — it should take in all the orders, for which I have materials prepared 
from Latrcille, whose Introduction will be a great lu 1[) with respect to the 
Crustacea and Aptcra, which you and I perhaps know at present little of. I 
want another term instead of which is a word of base origin, having 

a Latin father and a Greek mother. Orismology, though iicw-born, is a le- 
gilim.itc word, and I think would soon be received into good company, since 
he deserves it as well as Urychtology, Ornithology, and many other children of 
hi.s mother Aoy/a 

“ I have hail a letter from my friend IMarsham the other day, containing a 
long philippic against onr innovations, and the multiplication of genera, in 
which he seems say that he gives up all intcution of going further in 
‘ Entomologia Britannie;i.’ In my answer I gave him a further hint of our 
intention, by saying that besides onr Introduction to Entomology, we had an- 
other plan in view, which we hoped would tend to promote the sale of ‘E. B.' 
also, hut that at present it was an unlickcd cub, and therefore I should not say 
what it was at present. * Tis best to break the ice gradually ; for though he 
ought not to be displeased a*, it, and our works do not interfere, yet 1 can 
plainly see there is a little jealousy liauging about him. I have a great regard 
for him, and you may observe in my Aplon how tenderly I have treate«* him 
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when in error ; and this I wish to do. In our ‘ Introduction ’ we should cer- 
tainly recommend ‘ Ent. Brit.* to all Entomological students as the first sys- 
tematical work that ever appeared in this country. I think it will be highly 
necessary that you and I should meet this year to settle termini. I hope you 
will be able to come here for a month or two, and then all points could be much 
better settled and discussed than they could by letter. If you could come be- 
tween Easter and Midsummer I should be highly gratified.” 

Agreeably to Mr. Kirby’s invitation I transferred myself to Barham 
in the summer of 1809, and for several weeks we were hard at work 
laying the foundations of our book, which conceiving to be the Letters 
on External Anatomy and Orismology, it was to these we first directed 
our attention, and before I left Barlimu we had drawn out a general 
sketch of the whole, founded on the examination of Mr. Kirby’s insects, 
and discussions, often very long, as to the propriety of various terms. 

We- had no leisure time for excursions, but as a short one we made 
one day led to a ludicrous adventure, which Mr. Kirby used often to 
refer to, and relate with great zest to his entomological visitors, its his- 
tory may be here given. Mr. (now Sir William J.) Hooker was at 
that time staying at Barham, and being desirous to have pointed out to 
him, and to gather with his own hands,- the rare Targumia hipophylla, 
from its habitat, first discovered by Mr. Kirby, near Nayland, some miles 
distant, it was agreed we three should walk thither, entomologising by 
the way, and after dinner proceed to the hedge-bank wdiere it grew. 
Entering the head inn yard on foot, with dusty shoes, and without other 
baggage than our insect nets in our hands, we met with but a cool recep- 
tion, which, however, visibly warmed as soon as we had desired to be 
.shown into the best dining-room, and had ordered a good dinner and 
wine. We intended to walk back in the evening, but as the bank where 
the Targionia grew was a mile or two out of the direct road, and it 
came on to rain, we ordered out a post-chaise, merely saying we wanted 
to drive a short way on a road which Mr. Kirby indicated to the posti- 
lion. 

When we arrived at the gate of the field where the bank was, the rain 
had become very heavy : so, calling to the postilion to stop and open the 
door, we scampered out of the chaise, all laughing, and hastily telling 
him to wait there, witiiout otlier explanation we climbed over the gate, 
and not to be long in the rain, set oil’ running as fast as we could along 
the field -side of the hedge, to the bank we were looking for. We saw 
amazement in the face of our postilion at what possible motive could 
have made tfircc guests of his master clamber pell-mell over a gate into a 
field that led nowhere, in tlie midst of a heavy shower of rain, and then 
run away as if pursued : and it was the expression in his countenance 
which caiiseil our mirth, which was increased to peals of merriment when 
we saw that instead of waiting for us at the gate, as we had directed, he 
mounted his horses with all .speed, and puslicd on in a gallop along the 
road on tlie other side of the hedge, evidently to circumvent onr nefarious 
plan (as he conceived) of bilking his master both of our dinners and the 
chaise-hire. When the cessation of our uncontrollable mirth had allowed 
us to gather specimens of our plant, perceiving through the hedge wherc- 
abouts, we stoppeil, he also halted to watch our motions, and when he saw 
us run back, he obeyed our orders to return to the gate, — where we got 
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into the chaise, still in a roar of laui?htcr at the whole affair, and at his 
awkward attempt to explain away his not having w^aited for us there, as 
w'e ha<l directed, and evident high satisfaction at bringing back in triumph 
to our inn the three cheats whose intended plans he had so cleverly frus- 
trated, as he no doubt told his master ; to Whom, being too much amused 
with the adventure, we did not make any explanation, but left it to form 
one of the traditions of the inn. 

To return to our book : we had found the various investigations re- 
quired, so much more numerous and difficult than we had calculated on, 
that at the time of our separation in consequence of other engagements, 
we Iiad not done anything towards the preliminary and pofuilar portion, 
not having even definitely fixcd^what particular letters each should take ; 
and though we had drawn up a provisional table of all the anatomical and 
orismological terms which the science seemed to demand, there were 
many of these still requiring further discussion before they could be 
finally adopted. To these discussions, the thirty-seven letters wc ex- 
changed during the years 1809 and 1810 were mainly devoted, and of 
these I shall give two of the earliest, to serve, as in the former instance 
of our first Entomological correspondence, as a specimen of oiir way of 
carrying on these investiiiations, and to show that we spared no labour 
either of mind or pen to attain accurate notions on the subject. Of* the 
remaining letters (upwards of 100) which passed between us between 
1809 and 1815, when the first volume of the work appeared, a great 
portion of which was occupied with similar discussions, and with contri- 
butions by each to tiie “ Letters ” of the other, I shall as before quote 
only such detached passages, from a very few, as may be likely to interest 
the entomologist and general reader. 


“I>ypool, Nov. 20, 1809. 

“ My dear Sir, — I have been long very impaii<*nt for the pleasure of 
hearing from ytni, and but (hat for the last month we have been up to the 
ears in brick and mm-tar, <Uiring which my time was fully occupied with look- 
ing after the workmen, 1 sliould before now have beat np your quarters ; for 
by this time you have doubtless ended your metropolitan campaign, and are 
-afely .seatc<l iti your Barhainian hybcrnaeula, — rendered douldy agreeable by 
your long absence. It is only such domesticated animals as you and I that 
can feel all that is comprised in the word /lomc, — feelings unknown to the 
' otnnes (»f variety and dissipation. I take it for granted you duly rcccive<l 
tlie last long letter wdiieh 1 sent you through MaeLeay about six w'ceks ago, 
containing tlivers cogitations and suggestions relative to our wank, on wlileh 
1 long for ymir opinion ; for lia\iiig made a collection ol materials for the 
letters I am" to undertake, 1 wish nmeh to make a beginning iiiH)n them : hut 
this I cannot satisfactorily do until 1 have your ideas as to tin plan we are to 
f( 'llow'. 

As I never lo<c sight of the iniportuiue of jnitting our terms (doubtless 
to be hnmorial!) to the ordeal of every j^ossiblc objection, I have, several 
additional ilmibts and dillieiihies to j.roposc to yonr consideration : and, first, 
as to the Ilia and Ischia, about whieh latter term 1 believe I said something 
in my last. 1 am now fully convinced that both terms are radically im- 
pro])er, both ns being aiiatoui'eally incorrect, and as being unnecessary. Li 
tlu‘, first jilnee, Ilia employed m the (dnral number, as >ve mmt often employ 
it, is quite incorrect, for the Ilia in anatomy are the flanks or sides of the 
umbilical region of the aUkmcn, Anatomists always say Os ilium wh>.i. jiey 
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refer to the bone of the hip. Secondly, from a careful examination of some 
species of every order of insects, I am now persuaded that both Illiger and 
we arc wrong, also, in considering the Coxa as formed of two parts, and the 
Ischium as forming one of them. On the contrary, it is clearly a part of 
the thigh, to which it is generally closely attached by a membrane admitting 
only a very slight degree of motion, but perhaps never by a distinct joint. 
The joint is always between the Ilium and the Ischium, the latter serving 
as a sort of fulcrum to the base of the thigh, ol'ten with a hole between them 
for the reception of the pivot of the Ilium. If you will dissect and examine 
a large foreign Geotrupes, you will see all this very clearly. You will find 
that even when the insect has had its joints made pliant by being immersed 
in hot water, there is little or no motion can be produced between the Ischium 
and the thigh, which arc attached to each, other by that articulation called 
by anatomists amphiarthrosis ; whereas there is a (XistiiMiX, (jinglyinus joint be- 
tween the Ilium and the Ischium. It is true that in Hyiiicnoptcra, Diptcra, 
and some Colcoptera, where the Ischia arc not fixed obliquely to the base 
of the thigh, but transversely^ the Ilium and Ischium do seem at first view 
like the two parts of one joint; but even then, as I have ascertained by 
examining living insects, the Ischium is still fixed to the thigh by a mem- 
brane and no joint, and the joint is still between the Ischium and Ilium. 
Now, such being the facts?, there cannot, I think, be a moment’s hesitation 
in deciding that it can never be proper to consider a part as forming a portion 
of a limb with which it is connected by a true ginglymus joint ; or not to 
consider it as portion of a limb with which in many cases it seems truly 
connate, and in all others closely connected by a membrane admitting of little 
or no motion. It aj)pears to me, therefore, that our Ilium should be regarded 
as a peculiar and distinct joint, namely, the true hip-joint ; and we cannot 
have a better name for it than Co.ru, which Latreille also gives to it. Our 
Ischium must be consi<lercd part of the thigh, and cannot, I think, have a 
better name than Trochanter^ which has the rigid of priority, and, though not 
strictly anatomically eorrect, is as near as in such cases wo can expect to 
come : both are processes of the base of the thigh ; only in man the trochanter 
is a mere projection of the ba.se of the thigh ; in insects a distinct part 
joined by a suture and membrane. Observe, some Ichneumons have a double 
trochanter. 

“ I particularly wi.sh you w'ould examine the claw-joint of the tarsi of a 
large Cerambyx^ Leptura, or Chrysomela, and I think you will agree with me 
that the small part of the base, though separated by a suture, is no distinct 
joint, but in fact a trochanter affixed to the claw-joint by the aiiarthrosis articu- 
lation, and very closely analogous to the trochanters of the thighs. To me it 
seems that it would be quite Its proper to consider this minute basal part a por- 
tion of the third joint (not of the claw-joint) of the tarsi as to call the trochan- 
ters parts of the Coxaj. Attention to the mode of articulation (evidently a 
material point) will lead to another good consequence — we can thus avoid 
regarding this supplementary jiart in the tarsi of Leptura^ &c. as a true joint, 
the reverse of which would sadly curtail our grand divisions founded on the 
tarsi ; and, by calling it a trochanter, w'c may possibly gain some good generic 
characters, if, as I suspect, the same circumstance holds good in some other 
tribes. 

“ I have been puzzling myself a good deal to discover what parts in the 
postpectus of Jlyrnenoptcra and Colcoptera are analogous to each other. 1 have 
not yet by any means satisfied myself on every point, but two or three fixed 
landmarks I think I have ascertained. One is, that your Collare (‘ Monograph. 
Apum Ang.*) is not, as wc have supposed, analogous to the upper part of the 
thorax in Colcoptenu I was made pretty sure of this in the course of dissect- 
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ing several dried bees, ichneumons, &c., in which the collare always remained 
attached to the thorax, when the fore-feet were pulled off, and never came off 
along with them. But I was fully convinced from a large female ant which I 
took a few days ago alive. In making efforts to release itself, the fore-feet were 
pulled to a considerable distance from the collare, to which they were attached 
above merely by a dilatable membrane ; but the collare was immoveably fixed 
to the dorsum^ and though there is a suture between them, it was wdth difficulty 
1 could separate them by dissection. Another observation which proves that 
the collare is no part of the thorax, is, that putting a pin under it, and endea- 
vouring to push it off, the wings were strongly moved, so that their muscles must 
be attached to the under side of it. Now we know that the wings in Coleoptera 
have no connection with the thorax. I am now persuaded that the upper side 
of that part in Ilymenoptcra analogous to the thorax in Coleoptera is rarely or 
never visible, the i^art itself being extremely thin, and wholly concealed by the 
collare. The question then comes — ‘ What is the collare analogous to ? * and 
here I confess that I liave not altogether satisfied myself, but must apply to 
your more extensive acquaintance with the order, llliger says your tubercula 
are analogous to the scapularia of Coleoptera, and I am inclined to think 
l ightly. If so, as the scapularia seem in general to be connate with the collare, 
or separated from it by an apparent suture, probably this part is analogous to a 
concealed vertical piece which I find at the base of the scutellum in a large 
foreign Geatrupcs, and which you will easily see on dissection. Now, if this 
supposition be correct, then taking this Geotrupes for our Coleopterous instance, 
we shall see iu it pretty clearly the parts to be seen in Hymenoptera ( Vespa 
Crabro, fur instance). Having separated the postpeetus in the Geotrupes, we 
see at the base of the scutellum, first a vertical part forming a right angle with 
it. This I conceive to answer to the collare, which in Vespa is dcllexed nearly 
in the same manner. The tubercula in Vespa, or lateral triangular parts of the 
collare, I conceive to answer to the scapularia in Gcotrupes. (I must here ob- 
serve, in order to obviate the objection that the scapularia are not placed so 
liigh up, that the scapulare is not merely the triangular white part which I 
mentioned to you as being present in Coccinella 7 punctata, but includes also 
another part at the base of that, the base of the true scapulare, which is 
divided into two ])ortions by an apparent, not real, suture, being in a line 
with the ba.se of the peristethium.') Next in the Geotrupes comes the con- 
cealed, horny, horizontal base of the scwtellum ; doubtless, as we have always 
considered it, equivalent to our dorsum iu Hymenoptera, and the exi)osed or 
true scutellum is equivalent to yonr scutellum in Hymenoptera. Now comes 
in Vespa between the scutellum and your quondam metathurax, another trans- 
verse piece; which, as you have not named in Apis, I suppose is not found in 
them. To what in Colco]aera is this analogous? *Herc, again, our Geutrupes 
comes into play. If you take off the scutellum, you will find concealed by 
it at the base of the channelled Iambi, with which it forms a right angle, 
a curious vertical, square, horny jilatc. This seems to me analogous to the 
above intermediate jurt in Vespa. Lastly, iu Vespa conies your quondam 
metathorax, doubtless analogous to Illiger's interscapulium, or the clumiiclled 
l>art in Coleoptera, covered by the base of the elytra. So mueli for the upper 
side. Next as to the under side of the postpeetus iu Vespa. The large 
dilated jiait between the fore and middle feet must be analogous to the peri- 
stethium in beetles. The sides of this part seem to form your pleura. The 
scapularia I have mentioned before. The mesostclhium must be a very small 
part between the four liind legs, and betw'eeri the sides of this and the 
peristethium lie two smaller parts, which 1 conjecture to be our hypochondria. 
Thus 1 have made out, in one way or other, all the same parts in Hyme- 
iH>ptcra which are found in Coleoptera; and vice versa. You must decide 
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whether rightly or not, and, as I have no hypothesis, I am perfectly open to 

conviction. 

“1 have now somewhat to observe respecting the names of these parts. 
First as to your collarc. Though this is not the thorax, I think we should still 
call it collarc. This term is not here absolutely improper, as it is like^ though 
not in reality, a collar ; it has been introduced by your ‘ Monog. Apum Ang.,’ 
and adopted by Illigcr, and we shall not easily find a better. In Coleoptcra, 
of course, wc shall very rarely have occasion to make use of it, but in every 
other order it will be of constant occurrence. Dorsum^ I think as before, is 
very objectionable, from being a word of such general import, and so often 
improperly used for tergum. For this part I think wc should have some word 
equivalent either to our good English term, aftcr*corsclet, or to ante-scutellum, 
the coining of which I give up to you, the master of our mint. 

“ I do not exactly recollect what parts we meant by lurnbi, or inter! umbiunu 
If the former were intended for ycur quondam metathorax, I think it is objec- 
tionable, as being a plural name for one flat surface, and because in anatomy 
the terms apply only to the sides of the lumbar region ; but I sec no objection 
to interlumbium for this part. We still want a name for the transverse part be- 
tween the scutcllum and interlumbium. Might not this bo the post-scutellun 
or something equivalent ? Hypochondria. — In referring to a system of anatomy 
I find that this term, as wc use it, is anatomically incorrect, the hypochondria 
being, in fact, the sides of the epigastric region of the abdomen, but though in 
part covered by the false -ribs, forming no portion of the true pectus. As wc 
apply the term epigastrium to the base of the abdomen, it will of course be 
highly iinj)ropcr to apply a term appropriated to the sides of the epigastrium 
to the pectus. On this account, and as Linne evidently in Ceramhjx rubus 
applied this term to the ichoie sides of the postpectus (whicli was correct, ac- 
cording to his idea of regarding that part as the epigastrium — see Cantharis 
rufa) had not we better drojj it, and adopt Knoch’s paraplcura, which seems 
unolqect ion able ? 

“ I cannot guess what wc meant by Intercosta, Femoralia, and Costubr, though 
I very well remember giving those names to particular parts. But tliough I 
liavc since examined the postpectus of many Coleopterous insects, I see no 
parts but what may bo referred to the peristeihiuin, meso^tethium, scapuluria, 
and paraplcura. These, indeed, arc sometimes crossed by apparent sutures, 
but I do not tliink this is a suffieient reason for dividing them into more 
distinct parts. Knoch’s meriaeas are clearly the hind coxa3. Of course we 
have nothing to do with them. 

“ Sgnamtda. — I stumbled lately upon an objection to the use of this term in 
the sense you have given to it in ‘Mon. A})uni Ang.,’ viz., that lannc had 
applied it to the angular elevation of Formica. We should certainly, there- 
fore, have a distinct name, llligcr’s name, teguki, does not seem very nuudi 
amiss, as in Ilvmenoptcra this part aptly enough muy be compared to a little 
tile. Our English base-coucr cannot be improved. 

“ So much for objections. Besides which I have to notice tvvu or throe 
things that we yet seem to want names for. I st. Should we not have a name 
for the upper wing-cases of Gnjlli, &c., which being of so dilFerent a substance 
can scarcely with propriety have the terms elytra ami coleoptcra aj>plictl to 
them. Illigcr uses tegmina, but perhaps a better term might be selected. I 
perceive in a large foreign Gryllus, which doubtless you possc.ss, a curious 
concave shell-likc process, between the claws of the tarsi, to which neither 
pulvillus nor onychium is applicable. W'liat shall it be called ? Would it not 
be very convenient to have a term signifying that the surface of any part of an 
insect is free from all inequality, in uppositipn to foveolee, striae, &c. ? Lavis 
is not sufficient, as piopcrly it should be restricted to denote the absence ot 
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puncta, scabrities^ &c, only. Thus the thorax of an Apion might be foveolate, 
and yet lavis ; and if it should chance to be neither, the absence of the fomcr 
character could not at present be expressed without a periphrasis. At present 
wo are forced to say baud striaius, canaliculatus, &c., which is contrary to the 
Linnean rule of not using negatives. Would aquatus^ in Engli:jh, everij 
do ? . . . . 

“ I am, &c., 

“ W. Spence.” 

The following is Mr. Kirby’s answer to the preceding letter : — 

“Barham, November 27th, 1809. 

“ My dear Sir,’ — I now mean to take my revenge, and show you that I also 
can write a long letter, a faculty which, from your late experience, you may 
begin to doubt my possessing. I ^lall not, however waste my time and yours 
in preliminary matters, but go directly to the unanswered parts of your letters. 

I shall begin with your last, by saying that I admit the validity of your reason- 
ing with respect to Jlluiti and Ischium^ and had on the last made a note in 
pencil, ‘melius trochanter.’ But if this is considered as part of the thigh, 
would not a term be necessary to distinguish what is commonly called the 
thigh ? Perhaps it would be better to consider the trochanter as per sc, and so 
arrange cojra, trochanter^ femur^ one under the other, as primary parts of the 
Pedes. I cannot look at your letters without wishing I had been with you 
during your examination and dissection of insects, to have taken some of yoiir 
labour off your shoulders. Your success has been answerable to your pains, 
and no small degree of light will be thrown upon Entomology by your disco- 
veries and observations. I must brush up my memory a little, for I seem to 
have forgot the reference of many of our terms. As I go on with this letter, 

I ])roposc to write the definitions of the terms of our anatomical table, which I 
shall then send to yon for your observations. 

“ J admit the justice of your o!)servations, that the joint at the base of the 
cla^v -joint in Ccrumhjx^ &c., is perfectly analogous to that at the base of the 
thigh, but 1 think neither of them a true trochanter ; which all the joints have 
imlepcndeiit of it. Is this an anomaly, or arc we to look upon it (regarding 
the thigh as the tibia, with Dr. Wilmot), as analogous with the fibula f I 
stnmgly suspect he is correct in this o])inion, for though the fibula in large 
animals is parallel with the tibial bone, it seems in other respects to answer to 
this, and in many insects it seems to run in that direction. I have no anato- 
mical book, so 1 nniy speak rather incorrectly, for I forget whether the name 
of the hone parallel with the fibula be called tibia or not. Observe — the 
insects that Have ihis anarthrous joint at the base of the claw-joint have no 
on/chiiim or piilvillns, or else an obsolete one. With respect to this term ony- 
chiuin, I must observe that it is by no means correct, for onychium signifies 
a little claw ; now even in the Lucanides this little joint is terminated by 
bristles rather than claws, and I believe in the majority of genera it has 
nothing like claws. 1 am not wedded to pulvillnsy which is certainly not 
generally proj’Kir, and yet one term ought to distinguish tlie same part in all 
cases. It sceiiivS to me more analogous to the bull of the foot than any other 
part, but planta would generate confusion ; what think you of plantuhj its 
diminutive ? Now 1 am upon the subject of legs, I will observe that the 
part you notice in the anterior tibia’s oi Lamprma (male) is one of the spinulcp, 
I don’t recollect whether in answer to your remarks upon antenneo, and my 
terms radicle^ scape, stalhlei, and fiagellumy I observed that these were not 
meant to be apj^lied universally to the three first joints, and the whole of 
the rest, but only in cases where they arc remarkable, which, I believe, are 
more numerous than you seem to think, for you wdil find in most of the 
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Hcmiptcra, Neuvoptcra, and Diptera, that these parts are distinguishable from 
the rest. Take Tabanus, for examjile. How useful will the term flagellum bo 
to describe the six last joints, together of so singular a shape, which cannot 
be described taking them joint by joint ; and in Gryllus the flagellum is often 
compressum, Avhile the stalklet and scape are nearly globose. In Cimex and 
the Neuroptera, the scape, at least, is always remarkable. Wc want a fourth 
term for antennoB, viz., Capitulum^ to be applied to Scaraheeus, &c. &c. I observe 
in Geotrupcs that the inner spinula is moveable, and the other fixed ; but 
whether this is so in the other orders I cannot clearly determine, but I think in 
Vespa both are moveable. I observe in Grpllus the plantula you mention, but 
the same name may apply to it. 

“ Thorax or Collare. — I continue to think the parts that have been known 
by these names in Colcoptcra and Hymenoptera arc analogous to each other. 
The collare being connected by membrane, &c., with the tuhercula or scapu- 
lariu, might on being taken off move them, and occasion the motion of the 
wings you mention. I have taken off some this morning without producing 
this effect. If you take off the head of a Vespa^ it will carry the forelegs with 
it, and leave the collar behind ; but I have just taken off the heads of several 
Apes^ Iclincumons, MelitUe^ and other Hymenopfera, and they have more 
generally left the forelegs behind. The thorax in Colcoptcra seems to me 
exactly in the place of the collare in Hymenoptera. I have taken to pieces 
the Geotrupcs you describe, and see the piece you think analogous to the col- 
lare ; but this piece appears to me to belong to the interior anatomy, and to be 
part of the mediastinum, or of the strong membrane that sc])aratcs this part 
from the pectus. Dgtiscus^ MglabriSy Buprestis^ Curculio, all of which I have 
been examining, have nothing analogous to ir, but mere meml)rane ; in these 
large insects I siij)posc it is of a more cartilaginous nature. In order to make 
it analogous to the collare, it ought to be universal. You seem to me to have 
made out the analogous parts of Colcoptcra and Hymenoptera extremely well ; 
but what answers to the mesostethium appears to me not so very small, for it 
seems to me to extend more than half way towards the wings. I'lie term 
tlorsum might give place fur post~collart% then \ve should have thorax and 
7/ietathorax, collare and post-collare, and pectus and post pectus^ W’hieh would 
give coneinnity to our terms. The part you notice in Vespa^ as succeeding 
the scutellum, and to which your accurate eye has discovered an analogous 
part under the scutellum of Geotrupcs^ might he called autclumbinm^ or post- 
scutcllum. as you suggest. I'liis part seems not to be separated by a suture, 
but only by an impressed line in I’^espa; but a suture distingui.slics it in some 
genera : it is not very obvious in Apis, By the term lurnbi we agrt?cd to dis- 
tinguish the parts that lie on each side of the channel that rftris from the 
antelnmbium to the abdomen. The channel itself, wliieh in Coleopterous in- 
sects has often an elevated line running through it, or kind of vertehue, w<‘. 
called interlumbium : this i)art exactly represeiils the loins with the hack hone 
between them. We did wrong \vheii wc constructed our termini anatomiei, in 
not making definitions when wc named them, for I forget exactly now what 
we meant hy femor ale ^ unless we jwoposed to distinguish by it the dilated fiat 
coxa? of the posterior legs in Dytisrns and Buprestis, The intercosta was 
intended for a piece observable iii Buprestis vittata, which is between the 
mesostethium and the posterior eox;e. The term costula w*as intended for a 
little piece whieli seemed inserted betw'ccn tlic seapularia and tlie peristethium 
in the Sixmo Bupre -tis ; but it i.s dubious wdiether they exist, and therefore 1 
think with you we may strike out these terms. I sec that it would be very 
convenient to have a term to distinguish .s7(/c.s' from edge: in English wc can 
say very well, sides deflexed, edge rofmde<l. I’crhaps, in Latin we might say, 
lateribus deflexis, aeic rotundata ; but even this might be liable to be misun- 
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(levstood, for a rounded edge might he construed to mean round in.stcad of 
sharp, applying the term not to curvature of the sides. Bat on further con- 
sideration, it seems to me that the adverb utrinque^ applied in this CJise, will 
do a.s well as eoining a new word. Thorace utrinque dejlexo laterihus rotundatis^ 
or vice versa, utrinque rotundato^ latcrihus deffexis^ seems to me quite clear of 
cd'.jcctior.. What do ycai think? I don’t see that we have any term for the 
point of meeting of two joints. With respect to tibia and femur, yenicnlus 
will do very well ; the otlier end of tibia and tarsus, if necessary to lie noticed, 
would with equal jirojirii'ty be denominated calx or heel. With resjiect to the 
point of meeting of two joints of antenmc or paljii, no term strikes me that would 
be proper; can you think of one, or Avould one be nccc.s.sary? You observe 
>ve liave no term for liyula, Fabr. We agreed to call this part lingua. If a 
diminutive for lingua is to be used, it might as well be used for all tongues of 
insects that are projierly such. T^ithink the same name should lie given to the 
snmi^ part in all orders ; in fact, in use the liguhi comes nearer to the t<mgue 
of animals than the .v//c4cr-tongues. Palpi. — 1 have no objection to employ 
this as Kngiish instead otyce/cr.v. 

“ Orate and ubovate. — With respect to the abdomen of Colcoptera, I look 
nj»m them to la* ovate when broadest towards the thorax, ami obovatc when 
broadest towards the anus; and so with respect to the whole insect. With 
respect to the thorax, Linne seems to reverse this jdan, calling the thorax in 
Carahus., nhrordatus. Ilis idea of oratns is plain, from liis calling Sjilnrridiuin 
sraralnroidcs, ora tus. With respect to the head, Fahrieius makes it ovate wlaui 
it is hniadest at flie thorax in the Staphylini of the lamily of linearis. Th^ 
thorax of Curvulio Palmannn, Linne makes oratus; Cu/cuUo Germanus is cor- 
jh>rc orato. So that, a.s it should seem, the ovate body i.s broadest towards tlie 
hi-ad ; the ovale head is broadest towards the thorax ; the ovate thorax is 
broailest towards the elytra ; hat the ovate elytra or abdomen are hroadi'st to- 
wards the thorax: the reason of this seems to he, that the apex of the elytra or 
abdomen must he reckoned at the anus; hut one would think the apex of the 
Avhole body sluiiild not he reckoned as there. 

“ Illlporlinndria. — Having no anatomical hooks, 1 rely on tlie correctness of 
Your statement with respect to its station. 1 thought the second cavity of the 
alxloineii, which i.s analogous to our pro.spectus, was the region of the Ilypo- 
ehoiidria, in which ease, the term would be proper I have iio objection (stating 
our reasons /hr receding from Linne), to adoj'^ing Parapkura. 

jMr is ct (fquatus, lyc.— We havi^ a term {la rigatus) which seems to answ^er 
for this j)urp«jse, ‘ vi-ry smooth without elevations or depression.^,’ hut somehow 
or other we have not got la ris. I .slc in the hook in wdiii h I arranged lanneVs 
teims alphahcrieally, we have Oaves, ‘smooth, witliout elevations,’ and ‘/erro/o/w.v, 
smooth, willaajt (i<q>re.S'.ions.’ 1 .'■!Jj>po.<o we then thought one term sntheient. 
.Linne uses the teiin a'qualis for your aquatus, it should seem, under Tenehrto 
g’gas and inortisaifus. lie appears to liave wanted a term of this sort when he 
describes Tench, hrrigatus, ixwd ittiocs, for he says, Oavis, ihjtris l(evihus^' Xo 
distinguish lliein from T, variahdis. wbieh is Ueris, eh/tris elerato-punctatis. It 
we use hiris and hcrigatus, the former should signify the absence of .s7r?Vp, chan- 
nels, forcohe^ or J'ossufa:, and similar kinds of sculpture; and the latter, which 
implies a more intense degree, should denote the absence of points, granules, 
or any roughnesses of surface. It w'ould sound w'cll to say lavisy elgtr*s 
hevigatis. But, perhaj)s, you will think three terms necessary, one foi tlie ab- 
si'iiee of smaller incqualitic's, another for the absence of larger, and a third for 
the ahsiniee of all inequalities; then it wamhl be oquatus or irqualis, without 
larger elevations or depressions; /rt’r/.v, wdthont smaller elevations or depres- 
sions ; Icevlgatusy without any elevations or depressions. 
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“ Upper wings of GrylU, ^c. — The term chjlram is not improperly applied to 
these ease-wings ; it means merely an integument, and I don’t see tliat any eon-^ 
fusion is generated by the use of it. Even amongst the Coleoptera, the elytra 
of some are scarcely more than coriaceous, while in others they are a very har<l 
crust. The term elytrum of itself docs not properly convey the idea either of a 
corneous, coriaceous, or membraneous wing-cover, but merely of a wing-cover. 
The same observation holds good with respect to the Colcoptra, wliicli is so 
convenient that it tvill not be cosy to do without it, and it is used without im- 
propriety, strictly considered, for when thus used it is merely saying wing-cases 
so and so. The term Ilemelytrum is more applied to Cimices^ I believe; elytrum 
would be proper for Cicada^ but not for Chernies, Aphis, and Thrips. All that 
seems necessary is under each order or section to define the substance of the 
elytra. You seem not to have noticed the difference between the terms Coleo- 
ptera and Coleoptra. You w’ill find, when it:. is applied to tlie elytra of indivi- 
duals, it is always spelled in the latter way. 

Squamiila. — Linno, indeed, in his generic character of Formica, uses the 
term squamula, but never once in his de.vcription of thcsj)ecics; here it is always 
squama. Fabricius and Latreille invariably have it squama. Einne’s generic 
character will not be adopted, because it does not include all tbc species ; or if 
it should be adopted, squamula would properly be eliange<l to squama. I 
therefore see no reason for giving up my own term, which I tiiirik every im- 
partial person will prefer to Illiger’s. A little scale is certainly much better than 
a little tile, for the part in question ; indeed, the latter strikes me as bordering 
upon the ridiculous. 

“I am sorry to find, that in my haste in putting up the insects, for Mr. Uod- 
w'cll to take, I forgot the Scymnus I reserved for you, and also a little Aleo- 
ehara (rufangula) which I have of yours, taken when you were here, under some 
moss in iShrubland Park, 

“ Nov. 29. — 1 have carefully read over your e.Kcellent sketch for a plan of 
our work, and upon the whole very much appro>e of it. What we say in the 
first letter with respect to olqections farther than glancing at them, should be to 
meet and refute the charge of cruelty, which is also one great objectitm with 
the fair sex from pursuing the study. The cui hono objeciions will l)e answered 
partly when we detail the general advantages, and more fully as you propose, 
and have done excellently, in the 1 2th letter. 1 am not alrogeiher of your 
opinion with respect to the inodii of treating the None Inserforum. for 1 think 
the general effect wall be much the most striking uiul alluring, if we eonchide 
W'ith the ravages of the locu.sts. Wc are giving a general view' of the subject. 
Our Introduction is i\ general Introduction to Entomology, and if w'c give a par- 
ticular detail of tbc injuries our country receives, as we should of course do, 
this will be sulficiciit to interest the reader, and will remain longest upon bis 
mind, because alway.s under his cye.s, though we leave olf wdtli exotie depreda- 
tions. Don’t let us expose our.selves to the sneers of bypercritic.s, that wc are 
proficients in the llathos, art of .sinking. This is all inatcriul that I find to 
object to in your plan ; the rest is admirable. I think the directions for taking 
insects, preserving, &c., should follow' the teehnical part, for, as my friend Mae 
Ix‘ay observed, we should first tell our eorrc^pondeiit what an insect is, befor * 
we set him to catch it. From your plan, wliitdi urges strongly the ])laeiitg 
Noxai before the Benejicia, you seem to Iiave imagiuecl I bad placed the latf<‘r 
first, but in this your memory failed you; it is always best to leave off with the 
fair side. . . . Fray tell me in your next w'hat j)arrs of the w'ork, besides the 

History of Entomology, you would like best to do, as I shall soon set bard to 
w'ork, and ’tis pity we should both gnaw the .same bone. Wlien you have 
gnawed your bones, send them to me, and I will do the same by mine; so they 
will stand a good clianee of being picked quite clean, I shall hope I'or mueu 
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from you upon the miracula, as I have few authors to consult, and scarcely any 

travellers. I have never met with Barrow or Jackson 

“ Yours very afFcctionatcly, 

“ W. Kirby. 

“Barham, January 23rd, 1810” 

[In this letter, after mentioning the severe illnesses of two near rela- 
tives at Ipswich requiring his frequent visits, he proceeds : — ] 

“ To my great discomfort also, the business of settling the affairs of a man 
who has involved himself deeply in debt, has also unavoidaldy fallen upon me. 
I hope they will be settled in another fortnight. I mention all these circum- 
stances, that you may see that it [the delay of Avriting] lias not been for want 
of inclination, but of leisure. Tlifc misfortune is, I am fitted by nature for a 
contemplative rather than an active life; business, and the settlement of secular 
aflUirs, makes my liead wild, and I would gladly, if possible, disengage myself 
from it altogether} but this is tit present out of my power, so you must not be 
surprised if I nm unable to do much for the present. Tins you may be sure of, 
when I am at leisure 1 will endeavour to make up for lost time.” .... 

The above extract is chiefly given for the sake of remarking, that 
though Mr. Kirby’s natural dispositions were, as he states, more contem- 
plative than active, yet no man ever less suffered his inclinations in this: 
res[)ect to encroach on or set aside his social duties. During the long 
course of our correspondence there is scarcely a letter without a refe- 
rence to some executorship he had to carry out for a deceased relative 
or friend, to some secretaryship he had to fill for a charitable or other 
benevolent institution, or to some active services, like those referred to 
in the above letter, in arranging the affairs of persons often l)ut distantly 
connected with him ; hut all these duties, however contrary to his natural 
inclinations, he scnipidously fulfilled, in addition to those of his sacred 
office, before giving up any portion of his time to his scientific pursuits. 

“Barham, Feb. 17, 1810. 

“ My Dear Sir, — Many thanks for your kind attention to my request to send 
the co])y of the anatomical terms [to rejdncc his, which he luul mislaid]. I 
have alroiidy profited so far by it ;is to ilraw out the definitions, and have been 

tor some days hard at work, one way or other, upon our work I shall 

begin with attending to ycmr request with respect to wh.at part of the work eacli 
sli juld undertake. As I have made a pretty ample skeicli for the three first 
letters, — viz. the introductory, Noxiu, and Boneficia, — if you approve it, I will 
till up the out line I have drawn up for them. Tlien you may take the thr(*e 
next, — viz. IStorge, Food, and Habitations; then to my lot again might fall 7, 
8, 9, viz. — Societies, Defence, and Noises ; next to you, 10, 11, 12, Fliospho- 
resecucc, &e., Ki'capitiilatiou, and Defence of Systematic Entomology ; and like- 
wise, if you jdc'ase, the 13tli, on the States of Insects, in return for my liaving 
done the 14tli, Geiichd Exterior Anatomy. 15, 16, 17, and 19, Head and 
parts. Trunk and do.. Abdomen and do., and Orismology, are already in great 
forwardness. 18, on the Interior Anatomy, you may take. 20, Class, Order, 
&c., I will take. 21, Making out insects, let Spence take, — nobody makes out 
insects Avith more accuracy. 22, Seasons, Kirby had thought about, and will 
take; and also 23, Haunts and Times of Fiigljt. 24, Catching, Spence ; 25, 
Killing, rrescrviiig, Cabinets, &c., Spence; 26, Breeding, Kirby ; 27, History, 
Spence; 28, Conclusion and Dictionary, \V, K aud S. conjointly, W. K, 

Q il 2 



506 


APPENDIX. 


giving terms from Linne, Fabricins’s works (except ‘Fundamenta Entomo- 
logia,’ which K. has not an opportunity of consulting), Latrcille’s ‘Genera 
Ins.,’ Scopoli, Schrarik, Walckcnaer, Dc Geer, Ivcauniur; W. S. Illiger and the 
German entomologists, and ‘Fundament. Entomolog.’ Motions of Insects I 
forgot; Kirby will take. Short accounts of books, W. S. The plan that strikes 
me as the best, witli respect to the parts which each undertakes, is this — When 
you or I have tinished a letter, or (perhaps better) the whole of our parts, I to 
send mine to you, and you yours to me, that each may make his observations, 
and give his sanction to what the other has written, and add any particulars 
omitted by tlie other that may have occurred to Iiim. If you wish any altera- 
tion made ill the above apportionment of parts, you will state it in your next 
packet ... 

♦ Tlio above extract is mainly giv^en for the purpose of adding to it some further 
explanation on the subject to which it refers. 

in our Preface, p. xxi. [here, aud tlirougliout this chapter, the 5th edition (1828) 
is referred to]i, we have declined stating which letters were written by each ; and iii 
the thirty-seven years which have elapsed since we “excused ourselves from gratify- 
ing the curiosity” to ascertain this fact (if any such were ever felt), no clue to it 
has been given, cxcej)t the disclainier by Mr. Kirhv, in the advertisement to our 
third and fourth volumes, of agreeing with mo in opinion on the. theory of instinct 
in the letter on that subject, Vol. 11., and the reinark.s, in Vol. IV. p. : both, 

as he wished it to be stated, written by me. 

As this disclaimer, liowever, has broken the cliartn of .secrecy, and as some future 
ingenious entojiiologist may think it worth his wliile to cnd(‘avonr, from intenial 
evidence, .still further to solve the mystery, in attempting which he would he sure 
to fall into gross errors, it has seemed to me he.st (and Mr. Freeman (a)incides with 
me) to give here the entire li.st of the. letters of our Avork whicli Avere ultimately agreed 
on, JUKI Avhich A*ary in some re.'<]>e( ts from that proposetl ahovi*, with the name of 
the writer affixed to each, ami .sucli observations as are necessary to make the in- 
forniatioii correct and complete. 

V<u.. 1. 

Preface. — Mr. Sckncf. 

f The tAvo par.jgraphs relative to !he religions hearing of the Avork, pp. xih. 
and xiv. ( j;p. xii. and xiii.] ; the fir.st half of one at p. xvi. []>. xiv.], beginning 
“The authors,” ivc., ami one at p. xviii. [p. xv.], begiiming “ Besides these,” 
&c., Avere added by Mr, Kiuny.] 

LlLTl'liKS. 

I. — Introductory. Mr. Kir.c.v. 

IL — Oh] ect i on .s an s avc red . 

The lir.'-t i>art, to p. 33. [20.] Mr. Kinr.Y. 

Tin; .‘iecoinl part, in defence of Systematic r.nlomology, pp. 40 — 53. [20 — 
27.] Mr. ScKNCK. 

The conclmling part as to cruelty. Mr. Kiunv and Mr. SrENci:. 

III. — ]Mclamorph().se.s. Mr. Sim:n( e. 

From p. 72 — 77. [.‘>7 — 4(».], by Mr. Kiimv. 

IV. to VIII. — Injuric.s cau<e<i by iiiscct.s. Mr. KrucY. 

JX. and X. — lleiiefit.s derived from in.>ccts. Mr. Kncin’'. 

[A large proportion of the, facts, and several ('iitire paragraph.^ and pages 
in these seven letters, were furnished by Mr. Spence. J 
XT — Affection of insects for their young. Mr. Spenxe, 

XI 1. and XU I. — Food of in.sccts. Mr. Spence, 

XIV. and XV.— Habitations ofin.^ecl.s. Mr. Spjcnce, 


VoE. IT 


TETTF.Ii.S. 

XVI. to XX Societies of insects. Mr. Kikijy. 

XX T— Means by which insects defend themselves. 
XXIJ. and XXI I J. — Motions of in.sects. Mr. Kip.by. 

XXIV. — Noises produced by insects. Mr. Kirby. 


]Mr. Kii'vP.y. 


1 The pages referred to in this 7th Ed. follow between brackets. 
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It uill have been observed that, in our letters of Nov. 20 and 27, 1809, 
a discussion is begun as to what portions of the thorax (Linn.), in the 

XX V. — Tiuminous insects. Mr. Spknce. 

XX VI. — Hybernation and tori)idity of insects. ^Mr. Spknok. 

XXVll. — Instinct of Insects. Mr. Spence. 


Letters. 


VOL. III. 


XXVTIT. — Definition of the term insect. Mr. Kirry and Mr. Spence. 

XXIX. to XXXIl. — States of insects. Mr. Kip.nY and Mr. Spence. 

[^Tliesft four letters Avero orij^inally assij^ned to IMr. Spence, 
and roiiLjh eo])ies of them were prepared by him, extendinj^ 
to 120 pa^cs of MS. in lari^e 4to ; but owin<^ to his ill health 
fas explained in the advertisement to Vol. TIL), the accumu- 
lation of new matter required the whole to he prepared for 
the pros by IMr. Kirby.] 

XXXIII. to XXXVI. — Kxtcrnal anatomy of insects. Mr. Kirby and Mr. Spence. 

[This department of the work, as has been previou.sl v here 
explained and in the advertisement to Vol. 111.. Avas that to 
which the authors, l)otli <lurinf; .Mr. Spence's visits to Bar- 
liain and in their lonj.j subsequent correspondence, mainly 
deA'otetl their attention ; and the tabular vieAv of the parts of 
insects avus the A'erv tirst portion of the AA'ork drawn up by 
tluMii as the result of their joint examination of a icrcat 
iiiiniher of insects of all onlcrs, and of lon^ discussions (hotii 
orally and by letter) a.s to tiieir ho>nolo.i^i<:al relations: hut 
the more extended and connectc'd survew of the Avhole, subject 
contained in those letters Avas drawn up by Mr. Kirby, j 


Vol. IV. 


Letters. 

XXXVI I. to XLIII.-^Internal anatomy and physiology of in.scrts. !Mr. Kirby and 

Mr. Spence. 

[ J'he explanation ;^ivcn above as to the letters on the 
states of inserts, av»pli‘ S equally to t hese scA’cn letters on their 
internal anatomy and pliysiolo«xy. They Avere orhjcinally as- 
sin'iied to Mr. Speuee, Avliose roii^Lch draughts of tlie letters fill 
12o MS. -Ito. paijes ; hut if Avas nec»‘s.sary, in consequence of 
hi.s ill health, tliat the whole should he prepared for the pres.s 
by J\lr. Kirby, so as to incorporate the new facts Avitli tliose 
Avhich i^Ir. Spence had c<»llected.] 

XliTV. — Diseases of insefts. Mr. KiniiV. 

XLV. — Senses of insects. Mr. Kirby. 

• JvLVI. — Orismolo^y, or e.xplaiiatioii of terms. ?,rr. Kirp.y and elr. 

Spicnce. 


XLVIT. — System of insects. Mr. Kirby. 

X1..VI1I. - iLstorv (T Kntomolouty. Mr. Kirby and Mr. Spence. 

XLIX. — (JeoLrraph’cal distribution of inseets, 8:e. 

[ The first part, on ereneral t^eoixrapliieal distribution, by Mr. 
Kirby; the remainder by Mr. Kiituv and Mr. Spence.] 

L. — Kntomolot^ieal instruments, Kc. Mr. Kirby anti Mr. Spence. 

LI.— Investi^^atioii of insects. ISIr. Kirby and ^Ir. Spence. 

Appendix. — Mr. Kiiujy. 

[An eriumcration of entomolocjical Avorks, and of papers in 
Transactions, donnials, Kc., drawn up by ^Ir. Siu-.nce, and 
cxteiuliivi; in MS. to 12fi pages large 4to., Avas unaA'oidahlv 
omitted, owing to the much greater bulk of the Avork than 
had been originally calculated on.] 

I heg to eoncludo this long note, which assigns to each, as far as practicable, his 
share in the AVork, Avith a repetition of our «lesire, expressed in the ITelace, — - and 

Q Q 3 



APPENDIX. 


r>93 

two orders Coleoptera and Hymenoptera, are really homologous. When 
at Barham, we had decided to regard Mr. Kirby’s CoUme oi his “ Mo- 
uog, Apuin Ang.,” as he had then considered it, as the equivalent ot the 
so-called thorax in Coleoptera ; !mt on reaching home, and dissecting 
many insects of the two orders, I was led to suspect we had decided 
wrongly ; and the anatomical facts on which my doubts rested, are de- 
tailed in the preceding letter of Nov. 20 (p. 588.). Mr. Kirby, it will 
liave been seen, in his reply ([). 592.), adhered to his original opinion ; 
and the discussion on this knotty point was continued at great length, 
by reference to dissections vve had made with this view, and arguments 
built on them, in the eight- or ten letters which wc exchangeil in the 
spring of 1810, without conviction on either side: but a letter from Mr. 
Kirby, dated May 14, begins as follows, '<vith an admission that he hail 
seen reason to come over to iny way of thinking on this subject, - an 
admission my candid friend could well afford to make, seeing how often 
lie had convinced me of error, and brought me to adopt his views on 
[)oints on which we had differed and as thoroughly discussed as this : 

“Barham, May 14, 1810. 

“ My Dear Sir, — I began a letter to you before breakfast this morning upon 
u common sheet of paper, because I did not expect to have mattci’ to fill a 
Iblio. 1 had not prococdcil down one side before your hotter arrived, the reply 
to which will, I think, cnaldc me to eke out this 74, and thcrelorc I shall begin 
anew. You prol>ably got my letter the day after yours was (lespatched, which 
J hope set yonr mind at rest on that score. ]My object in w’riting again so 
.soon was to express to you my full conviction that you arc perlcctly accurate 


which I know was Mr. Kirby’s as much as mine, — tliat in any reference to cair work 
we. may be always jointly referred to, with two exceptions ; these are — 1st. llie 
Letter on instinct (Vol. IL), and my farther remarks upon this .'^abject (Vol. I\. 
pp. iy-~3d.), on w’hich Mr. Kirby diifered in opinion from riie, as be has stated in the 
advertisement to Vol. 111., and for taking whh'h dill’ercnt view from mine ho has 
^iven his rea.sons at large in the llridgewater Ti'eatise (Vi>l. 11. p. 222 — ) ; and^ 
Jnd. 'I he Letter on hybernation (Vol. 11.), in which the denial ot the possibility ol 
satisfa* lorily explaining the retreat of inserts to their winter (piarters, and often the 
preparing of these previously, fnnn the mere direct sensation cold, I think due 
to him to state (though he did not himself care to advert to it in the advertisement 
iibove quoted) wa.s in opposition to his opinions on the subject, and no portion of this 
Letter, nor of that on instinct, was written by him. With these slight exceptions, no 
reference to our book ean ever be justly made except in oiir joint names ; for tin; 
(liances are, that even in the Letters here stated ti> liave been written Iw one of the 
authors, the particular fact.s or (d.»scrvations referred to (often extending to whoh* 
]»aragraphs and several pages) may have been supplied by the other, as perpetually 
ix'cur.s. It wa.s, indeed, in xt to that of critici.-jing and jicrfeeting our anatomical 
.and ori.sniological terrn.s, ex[>rcssly for the purpose of thus adiling to the stores of 
his coadjutor, that the greater part of the long letters that passed lietween us, during 
the extended period employed in thecmiiposition of the work, amounting in (|uantitv 
of matter, if printed, to far more pagc.s than it.s four volumes, were, written by 
In fact, there probably never W’.i.s a wan k, composed by two authors, more thoroughl\ 
(hve-tailrd with the contribution.s of each, than our.s. Our book was alviays in oui 
thoughts; and our reading, even on dissimilar -subjects, was constantly turmshing 
facts, or hints, or illustrations, bearing on the p<»rlions of each otlicr, w hich weie 
<luly noted and transmitted, and most generally adopted : and, if it have y'^Tit, t u.s 
is in a great degree owing to it.s being what it profes.se.s to be — a really joint pro 
duction of two vanh'usly-instrucled iniml.s, anxious only to contribute to the {>er- 
fection of their labour of love, — for such the work truly was to them, during tn 
many years it occupied them. 



APPENDIX. 


599 


in conceiving that the thorax, as it has been usually called, in Colcoptera is not 
analogous to the collare in Ilymenoptcra, and thus to do you ample justice for 
that ])cnetratioii and discernment which enabled you so early to make this very 
important discovery. Truth seemed to me at first on the other side; but the 
observations 1 have made this sjiring, and another circumstance, which I shall 
presently cxiilain to you, have made me a convert to your sentiments. If I 
know myself, I love truth better than opinion ; and though I may be sdhietiraes 
over warm, from the natural hastiness of my temper, in maintaining what ap- 
pears to me so at the time, yet 1 am never backward to own and embrace if, 
liowever contrary to my former opinions, w hen, the clouds being removed, I sec 
it in its native beauty. In my last letter you observed, I dare say, that I was 
become nearly of your opinion; I will now' state what has made my conviction 
complete. After I had finished the Orismology, I thought to begin the Letter 
\vliich treats of the body of an insect considered more at large. Beginning 
wdth the crust, or skeleton, I next turned iiiy attention to its articulations, dis- 
tinguishing those that have free motion, — 1 mean motion iiidepcnderit of that 
of the jiarts to which they are attached on any side. In this view, taking a 
cole(^ptcrous insect for my example, the body to me appeared to consist of 
four, instead of three great joints — viz. the heatl, the thorax, i\\q metathorax, 
and the abdomen. (With respect to the two last, — the meiathorax and the 
abdomen, — they arc much more closely connected in this order than the head 
and the thorax. I have not yet ascertained by observaiicm whether they have, 
free motion ; but as they certainly have in Iiymenoi>tcra, &c., 1 for the present 
lake it for granted.) Considering, then, that the upper part, or shield, of the 
thorax moves w ith the under part or breast, and together form the second joint, 
this convinced me that the collar in Ilymenoptcra, wdiich has no free motion, 
and is therefore j^art of the metathorax, with w’hich it moves, could not he re- 
garded as analogous to the shield of tlic thorax, which moves with the breast, 
indciiendently of the metathorax. The instances referred to in my last, — viz. 
I'dnus ami Xpplojdria, in which the breast is evidently independent of the 
collar, — confirm this triumphantly. So in Jlymenoptera, as well as Coleo- 
ptera, flier** are four free divisions; for I imagine that, although the head can 
move the thorax or breast, yet the breast can move (as in C*»le*»ptcra) inde- 
l)Cndently of the head: but this, observation must ascertain. This grand dis- 
covery of yours leads to some very important consequences, atlording an 
admirable clue for a new ordm*, and also for t^YO great divisions of insects — 
viz. into 'ruoracici and Cullares; the latter subdivisible into CoUares, Collari 
distincto, and Collari evanrscente. 'fhe Thorarici would include Colcoptera, 
Onlioptcra, llemiptcra, and Neuioptcra (excluding Pliryyunea and Psocus); 
and the CoUares, Collari distincto, Ilymenoptcra, TriehojUera?, and Lepido- 
ptera?; iind \\\Ki collares collari evanescente yfonVi eowiam tlie Diptera. As to 
the Ajtlora, I cannot at jiresent si)cak in this re.spcct. With regard to my new’ 
order Triehoptera, every hour more convinces me of the pn>priety of it. In the 
Libcllulidfc, Alyrmelcon, Ascalaphus, Jlemetohius, Semblis, Ephemera, liaphidia, 
^e., the jHctus is covered by a thoracic shield; but in Phrygcnca and Psocus, 
and Panorpaf it is not. I have no specimen of Termes to enable me to as- 
certain to wliich of these it belongs ; hut, from the veins of the wings, I 
should suspect to tlie latter. Upon looking again at Panorpa, it seems to have 
a small thoracic shield ; ami as its wings have veins as well as nerves, it pro- 
bably belongs to the genuine Neuroptcra : 1 wish much to have your sen- 
timents upon this idea. I use the term Triehoptera, bceau.se most of the insects 
(the gcnu.s Psocus excepted) tliat belong to this order have hairs upon their 
w ings, and it distinguishes them, 1 think, w'ell from their alliiiities, — the Lc- 
pidoptera. The next thing to be considered is, by w'bat name w'e shall de- 
nominate the shield of the thorax in the thoracic insects : for certainly the term 
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coUare should be restricted to the collar in the collaric tribe ; corselet and collar 
will do extremely well for Enj^lish terms, but I don’t know what to do for Lath. 
If we restrict Thorax to the shield, what term shall wo use for the breast and 
shield together? Then, also, wc must turn post-collare into victa thorax, and 
have a new term for the after-breast and after-eorselet taken together. Chest 
and after-chest would do in English, hut I cannot at present tind a good Latin 
term. Will not anatomy help us here? Having sa<V/ my say u])on this subject, 
I shall next turn to the queries of your letter received this morning ”* 

[Three folio pages of remarks follow on various matters 1 had adverted to.] 

I am aware that, in giving this extract, I shall be liable to the impu- 
tation of vanity ; hut if laudari a laudato viro is allowed to excite a plea- 
surable feeling, which, being common to humanity, we imilually excuse, 
I shall scarcely be expected to I’orm au exception to the general rule, bv 
keeping hack the expression of the good opinion of my friend, whicli 
gave me so much delight in my youthful days of entomological enthu- 
siasm. But, in quoting this letter, 1 have another object in view, — that 
of presenting the remarkable example which it otfers of Mr. Kirby’s 
candour and love of truth. How few men in his position as one of the 
first of European entomologists, in which his Munogra|)hia Apiim 
Angliae” had placed him, would have had their minds open to the con- 
^iction of having been in error in one of its main anatomical details, and 
would have had the candour to admit that this error had been pointed 
out by a mere tyro in the science! For it must bo observed that the 
question is not free from difTicidties, but one on which imuh may be said 
on both sides f ; and it wT)uld have been easy for one jealous of his autho- 
rity, to have shut his eyes, and sheltered himself under this plea, and the 
weighty sanction of liliger, who had adopted his views, from swerving 
from the decision lie at first came to when I started my objections, — 
that he continued of his former opinion as to the identity of the collaro and 
thorax. But not so my excellent friend, who did not shrink from the 
closest contest of fact and argument, and frankly gave up his own opinions 
when convinced they were untenable. And so I ever fonmi him ilnring 
the course of our long friendshi(> ; — tenacious of tin* o[)inions which can - 
ful examinatitin of any (juestion had letl him to form, hut (piiie willing In 
listen to any fair arguments brought against them, and, when convinced, to 
admit their incorrectness, 

* la a lottor Avritlcii two days after (May b'), Mr. Kirby has the fullowing fni-* 
tlier remarks on eollaiG and thorax: — “Iliad it aeees.sary, before this .sieve-like 
laeaiory of mia<3 loses all traces of them, to lay before you some farther ohscM vatiuus 
and eoaeessioiis upon the sabje«a <»f tliorax, collar, I have he(*n examining 

several thoracic in.seets this morain.g for .something analogous to the Ilymenoptera 
collar, and I find that what yon to(*k' for the part in Coleoptera is certainly so. It, 
exists in ino.st Coleoptera, — p<.*rli.ij».s in all, — in llemi|)tera, and even in Lepi<lo- 
ptera, which have a true, though very slender thoracic shield. It is usually concealed 
under the membrane or ligament that iinitts the thorax to the metal borax, and its 
direction is downwards into theciicst; so that in this t»rder of insects it is a part 
interior anatomy. The e^^llar of Ilymenoptera, in some iiustanees at least (try 
y<>mad4i, yipis, Mflilta), is not inenOy a dorsal piece, but a belt which ‘<urroiimis 
the whole metathorax, bidiind the pectus, tliougii very slender at the breast. I 
have taken two, from a Nomada and Apisy off wlude. 'fids contirms beyond all 
doubt your discovery, and at the same time gives additional propriety to the term 
cellare ’* 

f bee “int. to Hut.,'” Voi. iii. p. olO— 500. 
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III May 1810, I received from Mr. Kirby four of his longest letters. 
There was then a pause of nearly three months ; and his next letter, 
begun May 29th, was not finished and sent off till August 15. The be- 
ginning of this last portion is given, as it will interest Jintomologists, and 
as furnishing some traits of my friend of his own sketching, but very 
similar, 1 fancy, to what \vc most of us ex[}erieuce in similar circum- 
stances. 


“Aug. 15, 1810.— Your reproof, my dear friend, was not unmerited; and 
what can I do but ajipeal to your good nature for forgiveness, after having 
stated circumstances which may a little extenuate, though not excuse, my in- 
dolence and procrastination ? About the middle of June, 1 went to Livennere, 
near Bury, to vi.sit a friend wli^ 'vas formerly cntomologieally inclined he 
lives in a spot very favourable to the entomologist. Here I jiicked iij) many 
good things, jiartieularly Neuropiera, Hymenoptera, and Diptera ; besides 
wliieh, my friend permitted me to nimmagc over iiis collection and take what 
1 liked, so that I carried home a large box full of insects. This set me, wdien 
returned to Barham, to looking over my collection in Orthoptcra, Jlcniiptera, 
Ncuroptcra, Ilyincnoptcra, and Diptera, a great many of wluch were scattered 
about ill boxes, &c., and which, upon inspecting tlicm, I found w'crh going fast 
to ruin ; ami I saw it W'as necos'^ary, if I meant to preserve the many good 
things 1 liad collected, to ])ut tliem in order, and in a place of security. This 
has employed all my leisun^ hours since my return from the above visit. 1 
have now nearly finished the Hymenoptera, wliich uceasiuned me intinitc 
lalionr, and have then only the Diptera to put to rights. During tliis interval, 
also, my liouse has been full of guests. Yet with all this business 1 have been 
daily thinking of w'riting to yon, hut my employment kept seducing me ; so I 
said to myself, when I gi't through this genus I will write. Before your letter 
arrived, f liad determined, as soon as 1 had done the Hymenoptera, to dis- 
charge the <lel)t upon iny consciem-e. It is too much my way, when I have 
begun to delay writing to any friend, to procrastinate in this way ; and wdicri 
I engage in any pursuit, it is with ardour ; hut if anything occurs to susjiend 
my career, so that I lose the habit, I get a horror against it, wliieh prevents my 
returning to it till after many ellhrts, — so that, as you justly say, sometimes 1 
come dnwm like a trnjiical torrent, and then follows a season of drought. Y"on 

will see by this that 1 have not lately done much in our opus mcupium 

AVith respect to your letters, T ^hall answer the last first. Y'oii say your letter 
)U int'-nial anatomy occupies titty jciges. Iton’t you lliink you can reduce it 
vO smaller compass ? for it strikes me that, considering the variety of matter 
w'e have to handle, tliat, unless wa; attend to brevity, we sliall liave oiir w-ork 
extend to tw'o or three volumes.” [Then follow' iw'o folio pages of various 
remarks on the anatomy of insects, &e.] 

In the simmu r of 1812, I spimt four or five months in London, occiip\- 
ing the mornings chiefly in Sir Joseph Banks’s rich library, wdiich he threw 
open so liberally and unreservedly to the researches of naturalists, in 
collecting materials for oiir work ; and about two months at Barham, 
where we jointly read and corrected the Letters that were to form the 
first volume of onr work. 

In the spring of 181 1< I had the great delight to receive a long-pro- 
mised visit from Mr. Kirby, but which, unfortunately, the delicate state 
of Mrs. Kirby’s health obliged him to restrict to about ten da\ s. These 

The Kev. Teter l.atiihnry. 
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were chiefly spent in seeing the lions of Hull and the neighbourhood, 
and in visiting the many friends eager to pay their respects to him. We 
did little in insect collecting ; but 1 had the great satisfaction of seeing 
him fish out with his own hands and secure a specimen of the then rare 
Donacia (Macropica) Zostcnc, from the pond on the banks of the Hum- 
ber, a quarter of a mile from my house, where I first took it, and the 
source for a considerable period of the first British specimens. 

He then returned home by York, Newark, Huntingdon, and Cam- 
bridge. From liis letter of May 30, announcing his arrival at Barham, 
with a full account of his journey, a few passages may be extracted : — 

“ I arrived safe at Barham on Saturday night, and found my dear Mrs. K., 
though far from so well as I wished and expected, yet bettca* than she had been 
the beginning of last week. ... I had a pleasant though a very cold ride to 
York, especially upon the wolds. I saw Mrs. Sandwitli and her sons at Beverley, 
and I took jmrticuhir notice of your native village, Bisliop Burton, paid due 
respect to your old Elm, and assure you, without flattery, that I think it 
altogether the prettiest spot I saw in Yorksliirc. \Ve arrived at York al»out 
twelve, and %fter putting on clean linen, I marched to your friend ^Ir. 
who received me very civilly. ... He would not be satislied without my eii* 
gaging to dine with him, and then ilismissed me, under the care of Mr. William 
H., to survey the Minster. I was mueli struck with this noble building, whieh 
exceeds everything of the kind I have ever seen ; hut I need not (leserif)e it to 
you. I then returned to dinner, and was sorry to find Mr. 11. had (lecanted a 
!)Ottle of fourteen-years old port for me, of which 1 could not partake. [Mr. 
Kirby at this time found his digestion improved by abstaining from wine.] 
After dinner he took me under his own care to show me the other York 
lions. . . 

In the remainder of the letter he adverts to tlie mode of burning lime 
at Brotherton ; the very long and narrow canal barges he saw near Ret- 
ford ; the gypsum pits near Newark ; and to Southwell Minster, of which 
lie descril)es the peculiar stjle of arcliitecture, and sends a message 
respecting it to John Crosse, Ksq., of Hull, the eminent antiquary, with 
whom we hud breakfasted. 

At length, in the spring of 18lo, the first edition of 750 copies of 
Volume I. of oiir book appeared, — just in time to allow me to take one 
with me to show to our entonudogical friends on the (’onlinent, where I 
made a four months’ tour after the battle of Waterlof). A second edition 
was called for the next year, and a third in 1817, when also was puhlishe l 
Volume II., of which a second edition was required in 1818, and a thinl 
in 1822. ' 

Asad interruption of our joint labours took place in 1818, in conse- 
quence of my ill-health, caused by severe head-aches, gradually increasing, 
until at last they were excited by the slightest eflbrt of attention in reading 
or writing. After struggling against them a }ear or iftore, and trying 
various remedies recommended by my medical advisers, 1 was obliged 
to give in, and, adopting Dr. Baillie’s prcscri[)tion of being * for several 
years an idle man,” to lock up my books ami cabinets; to put in order 
and send to my coadjutor, whose grief and disappointment were e(jnal 
to my own *, my large pile of unfinished M8S. for my share of the work; 

• A letter from Mr. Kirby, dated Jan. 1810, with an .iceoaiit of some exj > 
riments with acids, &c., on "the exterior crust of insects, concludes thus: — 
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and to transfer myself and family from Yorkshire to thWInore genial 
climate ot Eixmoiith, where we resided several years. 

During this period, though I took no active share in the completion 
of our book, I gave suggestions on various points in the letters which we 
still regularly exchanged; and one summer Mr. Kirby, accompanied by 
Mrs. Kirby, made the journey from Barham to Exmouth, expressly to 
spend a few days with us, — I need not say how greatly to my delight. 

In 18*26, our concluding Volumes (Vols. III. and IV.), appeared ; and 
in this same year, as I found travelling always suit my health, which was 
still far from being re-established, I removed with iny family to the Con- 
tinent, where we spent the next eight years, visiting in succession most 
ol the European capitals, and residing four years in Italy, but migrating 
to Switzerland in summer. During the whole of this time, as well as 
on our return to England, my correspondence with my old friend was 
regularly kept up ; and we frecjucntly saw each other on the visits made 
by Mr. Kirby to London, and one winter at Leamington, where Mr. and 
Mrs. Kirby Joined us, and we spent a month together. S[)ace can be here 
afforded for extracts from only two of Mr. Kirby’s many letters during 
this period, — one addressed to Milan, and the other to Leamington. 

“ Barham, June 13, 1832. 

“ My Dear Friend, — 1 this morning received your kind and interesting letter 
from risa, and lose no time in setting an answer on the stocks, though it may 
be some days before I shall have leisure to finish it. I did not answer your 
last letters, because I w'as uncertain where to direct to you. I must l)Cgin by 
thanking you for the variety of new and interesting information your enter- 
taitiing leitt'rs contain. They make my mouth water to be w’ith you ; but, 
alas ! it is not given to me to be partaker with you in your enjoyments. But 
I will not rej)ine ; I have too much to be tliankful for, far beyond my merits, 
to feel any la^ting emotions of envy, but when I read your letters the wish will 
rise in the heart. 1 Iiave very little scicntitic intelligence to eoinrnunicate, for I 
know very little wliat is going on in the scientific world, having had very little 
coniinuuieiUiuii with it of late. 

“June 15. — 1 very recently coini>ltlevl the fiftieth year of my residence at 
this place, and received some very gratifying marks of regard and attachment 
from my neighbours. The members of the Claydon Book Club had a jubilee 
dinner oii the occsisioii, and, ;is a token of ilieir regard, presented me with a 
verv elegant piece of jdate ; and yesterday evening they and their ladies, at 
Icfist such us e<»uld come, wi^rc entertained here, about twenty-seven altogether; 
and a very happy and pleasant party we had. Bernard Barton, the Quaker 
poet, a very friendly Friend, who bcl’orc addressed some very [)retty verses to 
me, ihserted in our provincial paper a very beautiful address to me, but above 
my deserts, but which slunved great liberality on his part to eulogise a receiver 


cannot conceive Ijowmuch I feel the loss of your assistance in the variety of subjects 
that come before me. I want your opinion upon so many points, that I sometimes 
feel half disposed to throw aside my pen. I have nobody upon whose judgment I can 
'lepend to consult, for MacLeay, who would on such occasions t^ccur to me, is so 
extremely negligent as a correspondent (owing to his incessant otiicial duties), that 
if I asked him ten (questions he would not give me an answer to live, and that in 
a hasty manner. 1 must do, however, .as avoU as I can, but I shall hail with joy 
tlie day that restores you to the moderate use of your pen.” 
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of tithes, anjno acknowledge him as a minister of the Gospel. They arc too 
long to insert here, or I would send you a copy. 

“ You ask me to re]>ort progress with regard to my ])rcsent undertaking, 
[The ‘ llridgowater Treatise.’] It requires more time than I ca!(!ulat<‘d to bring 
it out in a satisfactory form. I Iiavc written nearly ‘200 pages, hut I fear I shall 
not get all 1 have to say in a single volume; but this, time will show. I liiul 
my memory does not help me as it used to do. [A summary of his jdan Ibl- 
lows, and qiiei ii*s as to any observations made by my Italian friends on the 
animals of Aristotle or Tliny, especially the Pohjpus.’] I forget whether I men- 
tioned to you that the second volume of Dr. lliehardson’s ‘Fauna Boreali- 
Americana ’ is published. It is a most splendiil volume, with coloured tigures 
of the mure rare N. American birds. \Ve are establishing a Jaterary lusti- 
tution and Mnstaini at Ipswich. I have promised them my herbarium, which 

is considerable, and shall also give them my lossils We have escaped 

the cholera in this part of the kingdom, in spite of tlie eommunieatioii between 

Ipswich and London, Newcastle, &c I have not taken an insect for 

ages. At seventy-three one cannot see. 

“ Yours, my Dear Friend, 

“ Very aHeeiionately, 

“ Wm. Kiuiiv. 

“ Win. Spciiec, Esq., Voste restante^ Milan.” 


“ Barham, January llth, 1811. 

“ ^ly Dear Friend, — I fear you have woudcivtl and felt disa})p(»inte<l by the 
non-arrival of any lotti'rs j'rom Barham siia*e the rector and his lady reached 
that place. At first 1 was ])revcntcd from writing by an accninul.ition of 
business which called for immediate attention; and since, with one thing or 
mher, my time has been so fully oi cupicd, that I have delayed from ilay to day 
heginuing au epistle to the. sojourners at Leamington. But though I have nor 
written, we have daily thought of them, and sj)(>ke of them, ami not seldom 
wished that we were again enjoying with them the m »rning rambles and S(K i;d 
ovciungs that were so pleasant to u.s. But I must tell yt>u our history since 
we left Cambridge: — After spending a week at the latter pla.ee and Strethain 
very pleasantly, we packed emrsidvis into the Ipswieh eoaeh, and arrivi'd at 
dear ohl Barham once more, on Friday, Deet inher 18th, which wo Kft Oetoher 
14th. We found all our conuectitms and friemls well, ami were received with 
hearty welcomes ; and were thankful to sec tlauu again, ami he settled down 
for the winter aiuong.st them. And winter, indeed, it is, for tlie country has 
been covered with snow since the, beginning of this njonth ; hut this morning a 
rapid thaw appears to have comuieiieed, so that I shall eojiieiit myself witli 
])eramhulatiug my passage instead of my pari>h. I woudiT whether ytau 
Leamington meadows have Ixa'ii covered with the above wiiiter garment ; tln>, 
I fear, would confine your rambles witliiu a narrow spaei*. , 

“ Have you seen Ib-uslow’s ]>aper on the, dise ases of wheat ? I 

received it, not long since, from the author. Jt is [)nnted in folio, and contains 
about seventeen jeages. It was printed for private eireuhllion, so I expect is 
not to be purcha.sed. If you have not received a i opy, I can send you mine. 
This is all the scieiitifie news that I have to commuuieulc ” 

The first volume of a translation of the “ Introdiietion ” into (Icumian by 
Professor Oken was publi.shed at Stuttgart in the .second in 1824; 

the third in 1827 ; and the fourth in IRTL 

A fifth edition of onr hook had been called for in 1828, and on its 
being exhausted it was necessary to bring forward a sixth edition of 
Vais. I. and II., which it fell to my sliare to prepare, as my venerable 
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friend's age precluded any attention to it on his part. This edition, 
which was brought up to the then state of the science by the addition of 
upwards of 100 MS. pages of new matter, appeared early in 184.*}. 

On our return at tlie close of 184-3 from a twelvemonth’s visit to Italy, 
Mr. and Mrs, Kirby came to London lor some weeks to meet us, and be- 
tween this period and his death 1 visited him twice at Barham ; when, 
though liis ineinory and bodily strength had greatly failed, I found him 
still the same kind-hearted friend, — still, as ever, happy and contented, 
ready to inform and be informed, to amuse and be amused, and taking 
the same interest he always did in the progress of science generally, and 
especially of Entomology. 

I give copies or extracts of a few of his last letters, which will show 
that though the lamp of life wift? beginning to fade, his friendliness of dis- 
position and love of science sudered no abatement. 

“Barham, November 23rd, 1843. 

“ My Dear Eriend, — You will be pleased to learn that we arrived here saivi 
et sani^ on Tuesday, in very good time to make up our dinner, whicli was not 
aceom])lished all at once. VVe travelled by railroad, accompanied by one of 
the ofheials of the coneern, who appeared to be a very good specimen of a tra- 
velling companion, lie quitted us, however, heforo wc reached the Colchester 
Station. At Kelvedon wc met our servant with a carriage and horses, which 
took us home iiuieh more rapidly than I expected. We were very loth to leave 
you and your cara sposa behind ns, and talked often of you ; hut it is in vain to 
wjsli for what cannot ho, so wc must he contented with looking forward to our 
next merry meeting ; in the meantime often taking the pen to relate to each 
other our mutual adventures. Wc hope IMrs. Spence is now able to take the 
air, and look about her again, and sec all the London sights that arc worth 
looking at ; and when she has run the round of sight-st eing, that she and you 
will et)me, and renew your aequuiutanec with the lions of Barham. Nothing 
is usually more strongly recommended to invalids that arc convalescent than 
change of air. 

“ Wc are both, tliniik CJod, at this time very lonny, and T am resmuing my 
old favourite. ])e<lesti'ian exercise.* How 1 should enjoy it with you ! Yet the 
great beauty of the country, the foliage of the trees, is fast dejnirting. Yet 
th ese of tlie grove in my garden seem to hang on, while those of the vicinity 
arc all fallen. .... Cue thing I must not forget, — to return our best thanks 
10 you ami tlear Mrs. Spence, for your great, kindness ami attention to us during 
oil'* stay in Loudon. I don’t know that 1 ever enjoyed a visit to the metropolis 
so mucli, and our enjoyment chiefly arose from your society and that of your 
better half. I shall leave the other side to Cluirlulte, who will address a line 
to her.f 

“ 1 am, my Dear Friend, 

“Yours very atfoctionatcly, 

“ Wm. KlllliY. 

“ AV. Spence, Esq., 18, Lotver Seymour Street, 

I’ortman Square, London.” 

* Mr. Kirby’s love oi walking exorcise Avas remarkable. In one of his letters he 
^^:^fcays, “I never feel so hap(.v as when on my ten toes.” 

/ f I had marked this mpliim ntary paragrapli to ho omitted ; hut, on second 
I flioughts, it is given, .is excinplil * iiig that line feature of Air. lviH\v‘s character 
' Avluch so much eudeared him to all* who had the happiness of knoAving him, — his 
genuine friendliness of n.aUire,Avhich led him to over-estimate and gratel'ully ackv v- 
ledge any attention his friends sliOAved him. 4 
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“ Barham, June 14, 1847. 

“ My Dear Friend, — I must begin by thanking you for another supply of 
excellent ginger, which arrived on Friday. I find it a very good stomachic ; 
and I must likewise thank you for your interesting and amusing note. 

“ I should like to have been at your elbow at the meeting where Sir R. Peel 
was present. You made a handsome collection. 

“ I hope Mr. Patterson’s work* will succeed, as it w'as much wanted, and is 
well executed. I have lent my copy to Sir W. Middleton, who will show it to 
his friends. I was asked by a friend of his, if I was not going to publish a new 
edition of my Bridgewater Treatise, as he inquired for a copy and could not 
procure one in town. I shall consult my friends about it. What is your opinion? 

“ 1 was sorry Professor Owen has been suficring from dissecting poor Jack 
the elephant in the Zoological Gardens, of whose death I read this morning. 

“ My movements have not been far from my own house of late, but I do 
think I shall go wdth Miss Rodwell, her sister, and Mrs. Kedington, to the sea 
coast for a few nights ; we probably shall select Lowestolfe, or rather Felixstow, ^ 
for our station, but w^e have not yet positively determined. I 'shall give you’ 
a line on our arrival at the coast ; I don’t expect our stay will exceed a few 
nights. I wish you and Mrs. S. could meet us there. 1 don’t know whether you 
have any thoughts of attending the great meeting at Cambridge, for the election 
of a Chancellor ; had I a vote I should be happy to give it to Prince Albert. 

I heard you had been drinking tea lately with my poor dear Charlotte’s 
brother, George Rodwell ; tvhen you sec him again give my love to him. Pray 
remember me kindly to all my scientific friends who do me the honour to 
enquire for me ” ^ 

“Barham, October 4th, 1848. 

“ My dear Friend, — Thanks for your kind note, which arrived on my birth- 
day, September 19th. Pray what is your birthday ? 

*• 1 was amused with the portrait of Aim Si/pha, and the verses that accom- 
panied it. I have been much troubled by a painful attack of neuralgia in my 
left breast, whicli must be my apology for this short note ; when it lias left mo 
I will send you a longer ” 

“Barham, March 1.5, 1849. • 

“ My Dear Friend, — 1 have received from Mr. Kaiisome the parcel contain- 
ing copies of your address to the Entomological Society, and distributed tlieiit 
as directed. I heard it read, and liked it ven/ imich, and heartily wish youif 
elforts, and those of our friends, may he crowned with the sucecss that the^f 
merit, and that our number of members may be increased. . | 

“ 1 have been troubled by an attack of Neuralgia pectoris, which disables mfi 
from writing much, which must be my apology for my brevity. U 

“ Miss Rodwell desires her kind regards to yourself and Mrs. Spence, &c. &c^ 

“I am, my Dear Friend, 

“ Yours ttlfectiouately, 

“Wm. Kirby.” 

One of the la ;tes I had from Mr. Kirby, of only a few lines, 
written in a tremi -.s hand, was in answer to a letter enclosing the profV> 
spcctiis of the “ Jnsecta Britannica,” proposed to he published under the; 
ausfiices of the Entomological Society, for which we were desirous o');; 
having his sanction as its venerated Honorary President. This he gav j 
emphatically, desiring that his name shoiiUl be ailded to our list of siib I 
.scribers, and expressing his strong wishe.s for the success of the plan,- 

m * * “ Introduction to Zoology, for the use of Schools.” 
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:luis showing that, to the latest period of his life, the extension of his 
'avoiiritc science was one of the objects nearest his heart. 

I will not encroach on the province of my friend Mr. Freeman, who is 
50 well able to do justice to it, by expatiating more largely on the admi- 
'iiblc traits which, in every point of view, distinguished the character of 
ny dear old friend ; but I will conclude this slight sketch of the histor} 
)f our long friendship, which for forty-five years formed one of the great 
Measures of our existence, — I know that I may truly say of his as of 
nine, — by pointing out to our brother entomologists, whom I have had 
diiefly in view in writing it, two circumstances in his study of insects by 
ft^hich I was always forcibly struck on my visits to him at Barham;^,: 

The first was the little parade of apparatus with which his extensive 
hid valuable acquisitions were made. If going to any distance, he would 
lut into his j)ocket a forceps-net and small water-net, with which to catch 
)ee 8 , flics, and aquatic insects; but, in general, I do not remember to 
,iave seen him use a net of any other description. His numerous cap- 
:ures of rare and new Coleoptera were mostly made by carefully search- 
ng for them in their haunts, from which. — if trees, shrubs, or long grass, 
tc., — he would beat them with his walking-stick into a newspaper ; and, 
Collected in this way, he would bring home in a few small phials in liis 
yaistcoat pockets, and in a moderate-sized collecting-box, after an after- 
loon’s excursion, a booty often much richer than his companions had 
^ewred with their more elaborate apparatus. 

r The second circumstance in Mr. Kirby’s study of insects to which I 
Abide was the deliberate and careful way in which he investigated the 
iiomenclature of his species. Every author likely to have described them 
vas consulted, their descriptions iluly estimated ; and it w'as only after 
dins coming to the decision that the insect before him had not been pre- 
jfionsly described that he placed it iu his cabinet under a new name. It 
vas owing to this cautious mode of proceeding — which young cntomolo- 
jisfs would do well to follow — that he fell into so I'ew' errors, and 
tendered such solid service to the science; and a not less careful con- 
ideratiori was always exercised by him in the forming of new genera and 
p his published descriptions of new species; as his admirable papers in 
^le Liniiean Transactions amply testify. 

The above remarks arc meant for entomologists ; but there is another 
^oral to be tierived from Mr. Kirby’s life, to which, in concluding, I 
■oultl rain draw^ the attention of all who, like him, have some leisure 
flue to command, and reside in the country, — the great accession of 
;ippiness whicli he dcrivetl from his entomological pursuits, wdiich not 
•ily supplied him wiih olijects of interest for every wa^k, and for every 
lare moment within doors, hut introdiicetl him to a large circle of esti- 
ahle naturalists at home and al road, and thus vi’ Hy doubled the 
rasures of his existence ; and this without neglcc any one of his 

p'ofessional or social duties, with which, much as he ( or Entomology, 

if .fiaynr allowed his study of it to interfere. 
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